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is 9 ciM^f^ Lilv^ t v^ 5 PpIS^tW* L. JSf^^ti J: 6 3 
LT^^4'-cii:»:iJi^L^t&-et J; 5{--rs 2. 3. 

4. 6. 7. 8. 9 0M«;e»^e>i'iS##©i:, W-^-^3t 

^K-c*SJ;plc:-*-5 6. 7. 8. lo, loi. lO 

2. 11, 14. 1 7(7>H^,*^b/i5^#S^^tt^r 





(2) 

1 

?> ^7='- ^ &x«fi2^t-s - y /I'j^i^ffigtB^ 

m^3j$:3c:*-y>'vi:««!fi-r«=fr*f*i^ais'js^> 20 
■rmmmmM&mw%:mm getet^w 3 js^tc*- y/^ 

3 JJcTC^-y/vro^Wffie^-iJ'^SrlBfik-rSig 




i|*§a^5 - 2 8 2 4 2 6 

2 

s 3 »:7c* — y /K??^*)-^^* Srffltft-r s - y /i'*^ 

<om^p%mz.v^o xu/mmom^m.^^^ 9 , « 
mmmmum^mt commit i:ymMmmi:mm-ti>m 

(D^M{iLm.^i:mm^t \.xmisim^9io(DT»Wi^x^3^ 




3 

^ t ^wmt-ti>m^m 1 is^rom^ • mmmmcomi^ 
[t»*^ 5 ] m^Mmiiio^m^i^ t m^m^^mmvkm 10 

mVfi^:^7-J>.. 20 

[000 1] 

[0 0 0 21 

Kfism-^^?^=-=^-i)K 6 1 nc^ti. m&^^mmm 
1 0 0 0 3 1 la 7 tt. u^(Dmj^mmff>i^ifmm<D-m 

T-ifo5o «6f^«;i5m^»f^^=^-7 5Sr*g:£i-Si:. 
«^BiE7 i4'<o^'i'v}Si55''r>'K5'7 2i;im^afM 
ffiteSrS%-r;»p<7«?©«^?^^^7 3ds^^$*T.. rtbi: 50 



«p|B¥5-2 8 2 4 2 6 

10 0 0 41 «^?l?i^a5lelte • ^n^fbSbf^tt. =^-Jj? 

rolfTaif^ir A;^;»go^ib«lf^<©»fflJi J: 9 . 
ft^-frfcf?. 7k¥ • Sii::^i^ii(7)ttiHl«9i-(alte^t()^*:'h 

e>i5^©^E-t-s urates • :^f^^m.MmiiKi:mi)^-ro 

[0 0 0 51 la 8 ii6*<o^iS^MmtB<73J*f^iiiKro 

m8(D (b) i-i^t/tmrn^^. maay (c) (iP^TKs/ h 
^t^m^-S;^^i^•5PgS•l^P^'7«^^ — 8 a 1 iT-jg^-r 

tvSPgMf-:/;^=^^-8 a 1 IT, spfT^aicoj^f^^Ji 
^-rSt, |218(© (a) {C^i-J;5t-. ig;^®B8al 
^<r>mmi>^l^ K!> 8 a 2 {r. ¥fT?t8gw;^r6]Sr;T^-r^ 
Pn^coMlii<7)3tJ!iJi?<^8 a 3dS^^$*T,. rttirl^^ 

>>8 a 2tf{cJffiiii^cixSc lfef^«»a, A;^«fi^^fflv^ 

aiJl^t^t 8 a 3 ^ 3 »:5t{E?Bl^FB^4'-eW • lalte^Wl^-a: 

[0 0 0 61 STicssm*, m^««gti^c/iwt?«p&-r 
mn. Kt}-^mm'^^^9 2J!>c7ca;^3^b^=¥- 

rt. 2jJc5c{igr-^tt, iiifl^J^«S5S«*ft*!ia^® 9 2 

WfiSSjJS*— y>ft'}SW#S:9 1 6S:ffiv^T^f^^i^So J: 
09;^^' y->'ffiej^:^flltA;^3gffifiJffli#©9 1 d»p>co 



(4) 

5 

[00 0 7) ^tPMikm *) m^mm^st 9 4 Kism^m 
iKifk^<Dmm^^mw^^9ia^m^m. 9 5 »c:ia^-r lo 

[ 0 0 O 8 J Slf^*h^«!l«l^® 9 6 \Z.1smi)mii^ 

^t. *-r. ^^wj • *fT^«ia^S9 3«^^>gl$^^fc 
Kt)^m.(o 2 jJc5E^itB7="— * 3 j^cTcJ^^^fiS • 

H-3|t«k3ffi^a9 7^fflU^T. 3J!^75<S«Sra'fWffi«« 

\:iWlkt^o »f^*J*itSJfS«|l:^K9 5d^e>. ^tr 
•tm^MMt<^<o{iLm. ' :3^|nJth^Ma#g: 9 11. 9 9 * 

©9 1 1^, a^a^^S^Lrt^^^i^^irfim^^Sbfi 

3fcas«f»ifit«;^r«atf»^®9 1 ztmm^ix^. 

ffi«;^fp]ti-»L^®T-f4, Sf^*f^!feflS'J«^ir3 2»:7£j^ 

• :^\^nnf^m^m 9 ? r-m-^ ^ixfc 3 iik^m 

ti-» • «^ • 3t«i<D#?^ife • JSttfB«k#® 9 1 

2. 9 1 0^fcf49 1 4roffifi • ;^tRlx— ^?rMtf-r 

9 12. KB^ji^t^i • m\^mm^m 910. 3t2i?i^^ • m 30 

[000 9] Mf^v mi¥M^m^^w.&m^m 9 s 

vtotz.mw- ' Uj^ • ^Mff^^m^ ' m^tm^^m 9 1 
mm^m9 1 j5»f>A;^$tt^^wj • iifi^»a^g:9 a 

[0 0 10] 

oito l^-3»:7c{5fflSFBl4'j;::#ffi-rS!fefl:^« 



!RfB3^5-2 8 2 4 2 6 

6 

• ^mmm^mmimf¥vxi>^hm^f^ 

[ o 0 1 1 J ±fE^jsjdMi5*^v • tftmm 

m(Dmm:3»i7bmmti^xnn6i^i^m9.i^. aif^*s 

r 3 »:7ciajK<^ffiSc®H)f i^xmm^^ic^mmi^ 

Lfct), *fcro3«)sc7C?I^:|^S:{£ffl^^'*'T-ii:ji^?^-r 
[001 21 

Sffl^«i#^i:. mrfEAy3i^BSiJ»^©ii^?>roy=''-^^S 

raifes • *r^«[jc3?ifti-s 3 t^itwm^^m. • *i6)3eM 

— SrSJ- 3 »:5c;&- y /K^i&f ^ig^ibfiB^W-^ 
IB 7"- ^' SrHlgf-t-S y /w^lb{4B*f«)tf-^^S i: . 

iik{mtsm^m. t > HuiEA;^$gfi*iJi»#f^ t <omm^x 

{j: i o r - y >'i'?i^<^{4filE«Si^g:^»^!fe«>?i^i^ 
iiLSv'-i' WfH» bTifcS!fe«Jjl^<^teBfEe^*a-«?'«";fe 

(D^—i'^mic. 3iik7c:a~y/i-t^Mm^t(ommH 
n-^m^3&^7c:f}-y/utmm-r^^m^^mm^ 

ill 5 *f ^^5^{5£Btf^Ma*© t . saiE^f^iimBti- 



(5) 

7 

h (Dm^m^w^n. it. tts*i«i^s* ^^\itxm 



iRpiB^5-2 8 2 4 2 6 

8 

~yA-m7Pmm^^i)^h<07'~-^i:mKm.j^f\rn • ym 
tf^srm^ 3 »:^:fj-y/i^^-tii^fc^n^'^im7nmm 

[0 0 131 

ii¥m] ±^co^m^^\^tz.^^mi^m^^xit. 
3 ikTuiiLm • ^ipJt'-^-^, 3 ^TbH—y/i^xm^^ 

[0 0 141 3^7cmmmmm ■ :^\fli^w.^mx\-x. 3 

»:7c&B;^in]A;^»«*»p>ro 3 i^jcitm • zj^Ipit*— ^Sr 

«35Kffi^{it«-^«i-rso ■fj-y^^^W3^m.^[^n%^ 

ffiBSrtf^i-5i:*lc:. ;*-y/i-?g<^{S:fi|E^^g(if5 
^ ^ V ^ 3 <j^7c — y /K^>fii:«7^- ^ ^ Htf-r 5 o 

ziCDm^. :f3~-y;vum^m.^^f\:^^^\^. i^mm. 

©-ett. y>'WKt»t{4BfB^^©^^f5 3?>:5E;f— y/w 

gg^^^ji/zt?, 3^7t^~-y/ut±ntimt<ommf\-^^ 

m.{CiEm^J:3^7i,:i}-yyi^tM^t(Dmmmmi:7ii 

So rcoa(S^ro3)!>:7c;^7— y/HaBr"— ^ti, 

$ -err-?: ««^4^^M-r 5 ^(^ - y /KZJ 

[0 0 1 5 J Wii¥M0imm^mx'tt. ^^mi • mnm 
mmMmiii3<omm<D^i\9H¥3iik7c:f}-y/\^ic 
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[00161 M^mvi^mmm^mx-ii. ^i^Mmm 
[0017] jjif^ji*«jRi4^M«ia^s-ctt, mvpnuk 

|g^(0 3J!»:7c;<7— y/wot&t-^^^^SrSiJP^-BrSo 
^{ci;&-y/Ufl^l^{4af2^*©:d^blig^)iA/fc* 3 ^ytU 

So 

[0 0 18] !^<^S*S«iJ«^i^-Cf*. Slf^^f^^^gtt 

[0019] ^^.«ie^^ffliaii#ST-tt. i^ipm^mm 

[00 20] 3taS«lffi^m«1»*iiT-tt, «Sf^«*^m 



(6) iRpPl^pS - 2 8 2 4 2 6 

10 

td.m^m<p(r)^mmm<ojf^^7'-9^w.^sn.. ^<om^ 

-9Rxj^^mmmmiiKi{Lmfs.»^mf>^h(Dmn^&.m7'- 
[00 2 1] ^7i^^^^s-ei4. ;«7-y/i-^m*iJ»^S 
m^mm^mt)^ib<D^my^~9i:mi^m.j^^n. 

^A&S^m\ 3Jik7C* — y/wS:-&*yS:^T<OS**<fS)^ 
[0 0 2 2] 

:^ 13 y ^ n . la 2 «*ig eg it s lSfiS;^B0'!l 

-To 

[00231 ig 2 ( a ) -ett, 2 7 3 XkTcteB 

;^iRiffil»^fi 2 3 3 »:7cffifi;&|fiiA;^jaSfi 2 1 

"tJWf^^ftjJfe^^T^Biffi-SSia 2 (b) ©2aJ;i*L.rfc 
So 3 )*5cM^Jg:£g|5 2 2 t 3 )!>:5cfftB:^|fi) A;/33SH 2 

1 w*^P^T?(^)<i«i:;^i6)w||»;«i^?>3)S>c7£ffiB;^r^S'J 
ffll33?B2 3T3»:5cffiB -^^iRjSrfhaHU 9'yy^ y9 

30 :X3>'fa — 2 5;aS, r (7)7*— ^ Sr =» i^tf a 

■■^^f—9\Z.W^\^X^ ^;T^i?g2 6CDaffi2 a tfJO? 
3JJs:7C* — y/1'2 a 1 ^ 3 i>:7t.f4B:&l6]A/3i^B 2 ICO 
S!lt{-ii?i§bT»l!)$-arSo fifef^«fifef^Sr*S-rS 3 

t^7t{mm^^(r>m^i ^ 1 . 2 a s^m^^teo^^i 

f3:B*m«{t:Lfr«^{4eJi^<^2 a 4 SfcttJtai^tgcT? 
a«i:2g^{5£B^^K^t:Lfc3feaia<4afl^i^2 a 5/j:if 
<Z>*Hfe'Kl<7>V^-ftV/i»Sr 3 JJC7C;i«/— y/i'2 a l <D^fe*g-C<tt 
tt, =3f_:^_K2 4#^^t>jl^Jg^jt^Hl-r t^<7)^^#) 

mm2 i<DW}^Kmv^vxm.m^m^'i:m<o 
[00241 mm 2 a fpiCTfi-t^Mmms:. %^^b^ 

$i^Tv^s, 111185 2 a tfJi^-T^JSttttBJ*. 3t 

aiatiB?l^<^2 a 5 ::<Dm^<om:^{iLm.i^mm$titi 
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[0 0 2 5] SE 2 a 'pCOU/^flLmMi^ 2 a 4 ^jtSSa 
fiittfl^l^J 2 a 5 &m^-r^ t . n^Mm^^ 2 a 8 

mmmTf^^2 a 9 >b^ ^;sc{4g?i^4^2 a 4^7ti!ss{4e 

[00261 U^mmM^ 2 a 4 Srt!l*> Ufcii^f*, ^ 

-^®«fl^<^2 a 8f^(Df:m/i5fc:^:id^^)«^^fii:e?i^l^2 a 
4 ;5^f,gfef^*;5saTV^5^»ori < ■!^:?'«SBj5'-f >- Kl? 

2 a e^JJci^^^n, 2 a SSrSftd^Lfc 
S^W, ^ag««cJ^!K2 a 9 rt©*f*!|^a{i^W3ti|g«Ftt 

^5Aq*$tufc*a^^ ^-Y:^JfiBi^J'^i/ K!;>2 a 7 i:-»^ 
ytS@^r>^:^K^72 a eiciagl^^^^tvSo 1^— 3»:5n 
iE«ggrat>{-#«-rSI&ft:2 a 2, 2 a Z^W^f^^mM 
*t2 a 4-^3taiaffiBJg<fc2 a 5 fi, ^-rL-^Je:J;5 

[0 0 2 7J nar-ii. ^MMmRmum^^m^x. 
;'3SS<^M«<Sr*LTi/^5<, 13 3 (a) fi, SikTcffiM 

;^rp)A;'3^S3 oSrSSIf^LT, m.m^^'Po^s^Tc:/}- 

y/1'3 1 ^tb^S^LT. m^{i^0<^3 2?ral^L. iffel^*: 

3 6. 3 7, 3 Srort, !fe^3 6 t 3 7(D?^^M.i: 0 t 
•r-5fc»i-. a^^4«fl^<^t3 2^i^tb$-frT3 (a) (D 
iBBSi^^-rf^K • *[rUJ:«j^««JI5<^3 3 SrESLf:: t 
r;5-efc6„ 113 (b) tt, »^^^^3 (a) Wiiiffi 

3 0tr^Si3 b io?J;5J-^f^L-C3j^:7c*— y/i'3 i 
Sr3 (b) Oiiifficr»f4H{-»)z)^L, 3 4 

S:SJilbfci:Cl5Sr^UTV^So 03 (c) tt, SIJctB 
iSLm:^\^Atimm3 O Sr^SlS c 1 (©J; 9 tdig^tbtif^U 

!i> p>#Hiriifig4t-t-5 J; 5 ic^mmaLmi^ik 3 4 l 

ei5'i':/K!>3 1 l»;i«^^?ix5o SU'. «-^«^Sr«^ 
f^Lfcv^^i^{r«, 3t2Sa<4«fl^<^3 4 t 3iJc7c;*-y 

/i'3 KDmm^^mm^Lx. mM-HLmmms 2<D^m 

[0 0 2 8] ig4Xo'0 5Srfflv>r, ^tBJattw^JESi 

m^'o^^xm-<i>o m4xi-i. m.i^mm<om\±m=s:^n 
Ltim^^mm'i'X'mm^i^^'tt^:it\^X':>x. 

fiSSr^M-T'Sii^O^f^^iJSr^Urv^So 4 (a) <Dm 

ffi^-x 3j>:7c*-y>'i'4 1 -ea^®«fl^<^4 2o?Egffiflj 



(7) !|#g8iF 5-282426 

12 

<ojiEE (:7r— ¥ffi) 4 2 f p<DlI^4 2 f p vSrjg*^ 
L, ^^4 a lco*-ri9Ji^«)-h^l^--§l#±(fS 
4 (b) (^)iIiS(c*-r i 5 7r— 

tt. r«fl^ttrtW:i:m*S*Lfc1^:/}SBi!>-i'>'Kl?4 

1 i4>(Z)*at^?^{;i]i6ti6Lr4 (b) nmrnz-Tf^-t 
o\^Wf^^i\,^o 4 (c) T-«, HJ-:7r— ¥ffi4 2 f 

pC0ie;^4 2 f p e^^Zt^ytiJ—VJiVA 1 T'll^L^Rl 

10 4 c 1 |;i*-rj: 5J-«S;&r«){i5lo!Scfc4^ili€r:5%bTi3 

[0 0 2 91 ia5T?tt. tftmmm(omi±m^m^vtcm- 

5^■rS^i^«>SlfP0^JS::^%bTV^5o 5 (a) roSalt 

20 5 a 2l4^ff3tai®JRti!Sr^5EbTV^-5^<^»f^0tK 5 
(b) c^5blir5b 2(4^^ai<^JBttSr^MLTV^'5 
t^<Dmi¥m. 5 (c) 055cli:5c 2fd:>^jXs/ h^m 

-a-fi, iiiffi5 a 1 T-;^-rJ; 5> (-¥fT3tco?^Io]*fl^L.frJI^ 
ik5 2^3Tlkji.iJ—yn^5 1 -eai^L. :^Pn5 a 1 a-e 

*i-:j^lRj'^§|oa5Si:. iSBs a 2'p(D5 2WJ:5(-fl^ 
«3S^t>^<k-r5„ SBSS a 2»i, ¥fT)tiIi<^3fi*<^it 

■r J; o \^M.^m<^^^mB^^-tmjf^vt 5 3 «*ffi% 3 

mm^'^^t. mm5b2'p<0 5 3a)J:o\z.^<o^i!)i 

[00301 m 1 sr#Rg h^mmm<om^ 

i-5A;'33S^gM^#^, 2\-i.3^7t^m.:fsmU'^mmi>^ 
e> cdt"— ^ SrS I- ->;^ -t. -e^ 9 & o T 1/ ^ -5 3 »:5c<S© 
^WJ^aH^w^reiaB • :;^|^a^it{;l^^i-s 3 ^TtmmTk 
ffiE • 3 tt 3 ^5c3Effi«5KteB • 5^rRj^H 

^© 2 t^hn'f—^ 3 )^5c;* - y/wroilff Lv^^tfr 

50 *-y/^i^«)ffiB*^felt^at*S«^?>K)^-^^'SrM«fI^<il: 
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W4:ef2®^®13, 16, 1 Qd^ttOT^— ^fSrSJ-, 

m8A^hcomm^i.'o:^—y/^MvHiLmw.^^m4^^ 

S«l*f^'^S:3»c5c<H«SW^'-e#f!i^?-a:fc 

•9, 3i?^5c;&-y/i'ti^*i>fw*ffei^^5>ffii -gag-rs 

10 1 f4«fef^^l^Mt4^se*n;ffi^S 1 O i: (DM^ 

Ji^*aa^fe#IE»#S, 1 0 2 ttSfefP*f*JStt|!EJg*agi^ 

^10 i:<DM«i;i<t K>M^(om\^^Z^(DMili<r)^m:^ 
|Bi •{a:«|;iJ;orffiiJi^$ti-'5 3j*:7c;*— y/Ko^Sb-^^ 

^Sr«!i«i-f5*— y/i^^ftom^a, i niSif^Mifes 
ts^ji^aa^^i 0 tff>mm^xr>mmt^j:<:>x^^i,m 

^m^mz.vi:oxm^<om^m.7'--$' ^m.^i^tL'o . m 

mm-t^'isnw-^m'im^wt. i 2 i-i!^i$.mm.Mm^m 1 

m^m 6 •^ssfifes^^^^BiJa.s^s 9 -^ifefts^mfflfti*® 
1 1 to^mm^J^'om^aym^f-^'^^fsiumr'—!' 



(8) iRFBaip5-2 8 2 4 2 6 
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mit^^s&m^m 10 1 (ommc x 9 w.^mm(r>mi^y^ 

r'-^^jntffi^wtt^^^^^fig^s 2 0 --tein-r 5 
w.M.mmmmmm^sc. 1 5 ttffi;s«tg«s«ijt»*s 1 

lEIt-r'Sm^mtgmtE^^^s 1 6 f4*f*jimgtf 

©jaa*© 6 ^m^mvi^mii&m^sc 9 ^K^^ie^s. 

mm^m. 1 7 »4jftf^?**JRtt^J5*!ia#S 1 0 tcDM 

m.^nt^m^<o^mihmi^vt^xd>tm.mm<omitm^^ 

fn^^^^2o-^mm-rz^mmm»^mm^m. is 

9 tt*f#iigm«tf St«is#s 6 ^M^mw^mf^m^ 
20 ©9 ^3tas«i6^m*Jffli^s: 1 7 t<Dmm^x'o ^mm 

mmmmikiiLmt&m^st. 2 0 i-i^i^m^mm^ma t 

mj^mmmmmm^m 1 2 t^mmmmm^mm^^ 1 e 

• 3tMtf^«rfTV^3 JJ:7c;i!7-y/i'Sr-^*fc^*r^#)^^ 

B^^-/-}?- vmcoAt}mm^mi¥-r^ r t (c: J: 9 3 j*: 
tE*— yy^S^^tb-r•5fc^!:)^^:!6i^^>'.e3^>:5u{4g • 
30 —if-^. 3»C7C*— y/i'-C*r*i^Sr®*^3gH6Lfc9, ^> 

1t«SrA;'3^e;i>feiS*I&9, 3J^?E&g • ^r^f*— ;? 
3 JJCTcffifflia^fiCg • :;&rRl^5S#S 2 Jg^ig^S:^ 

[0 0 3 1] 3 jS>C7cJ^^^tfcg • ;&r6i^5g#S 2 

3 J!k7ctte:^^ini A;^i?«*» t><o 3 ^CTcfite • ;^rp]7'-^ 

{Kffi^Pr.m«{tf'l?«^-rs„ ;&-y/i-^«!)firg;^r6]fh^ 
40 ^g:3T?(4. 3 0c7cjai«^fi:g •:fe-rS]^5g^S2-c^^ 
$i^y5:fi^fi • :i^f6]7'— i&f Lv^3»:7c;*-y/v 
rc>2Sra{4g?rfi-»-t-6i*Jii, ;«f-y/Hi^t>tfilrBie^^ 
m4 ^z.^m$tlx\^^^3^7^:tJ'-y/i^<D&.mT~^i:W. 
m-r^o ^<om^. :»-y/i'^Wi{k.m.:^\^^%^WL3 
tt, *r*s*^(&gtm*a.a^®6«rfi»i-s. 
f4ett-SL*!ia#s 6 -e«. y /w-jgi^tfic«fE«ii#g: 4 
/{^esS^c^^-y/wOT^fTW^P^ficgT^-i^Sr, =&*t« 
i^W?i?<^tfi[g|E^#g: 1 3 . 16, 1 9*^^3J5>:7c{S2B 

50 TC^-y/wir^^rgti^tojgl/tttf^SrfT^o r<Z>tf^<^ 
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[003 2] mi^mmmm^st s t?}*. ^^mn • nfr 

5 b o 3 !^7c;)& - y /I' i: M^!^ t com^^^ 

[003 31 Mmmsi^mfmmm 9 -ef*, sif^*f*fij 

#?l?<^fi:BIE^^g 1 3, 1 6*fcfai 9©tJ;0^b 

[003 4] ftf^s^^jst^SM^aa^s 1 0 -^tt. tisf^ 
• 1 1 > 14. 

1 7*^SI)bT*J^!^<©Mtt?l^i^*^M^-&.5o rtvi: 

-y/^coitl#^^;^^*S^J^fil$-frSo irotf^tc JcoTJ}? 

y/Wifiy^-:? tJRtt^M^f^*i^5lS^|:i;0-y/i'?^ 
iKIiLMUm^Wc 4 t^hm^il^A^rc 3 y /ktj/SB 

[0 0 3 5] mwm^u'^^WLi 1 T'»i, sf^*f^^m 

lE^^Sl 3^>ro!^(*:j^t^7=~-^^Htfb, :z.(Dm^^ 
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* NOTICES * 

Japan Patent 0££ice is not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The input unit control means which inputs the space information and carbon button 
information from the three-dimension location direction control device or a keyboard, The three- 
dimension system-of-coordinates location and a direction modification means to change into the spatial 
position and direction value of the three-dimension virtual space system of coordinates currently dealt 
with by the system based on the data from said input-device control means, A cursor advance location 
direction count means to calculate the new migration location of three-dimension cursor based on the 
data from said three-dimension system-of-coordinates location and direction modification means, and to 
update the old data. The cursor configuration location record means which records the configuration of 
three-dimension cursor or carries out updating record of the data from said cursor advance location 
direction count means. Instruction distinction and an executive operation means to distinguish the 
instruction of the object-choice directions from an operator, object-choice discharge directions, etc. with 
relation with said input unit control means, and to perform a suitable processing means, Based on the 
data from the body configuration location record means and the view fimctional configuration location 
record means which the configuration location data of said cursor configuration location record means 
and object are recorded by the demand from said cxirsor advance location direction count means, or a 
light source fimctional configuration location record means The number according to each set elephant 
well informed person which performs contact count with three-dimension cursor and each object, and 
contacts three-dimension cursor, Furthermore, the object selected position computation means which 
extracts the contact part identification number which shows exact contact parts, such as a ridgeline in 
this object configuration, and top-most vertices, and is sent to a selection condition object record means 
with the spatial position data of the three-dimension cursor at the time of contact, A selection condition 
object record means to record the spatial position data of the actuation condition of an object with three- 
dimension cursor, a selection object identification number and a contact part identification number, or 
the three-dimension cursor at the time of contact based on the data from said object selected position 
computation means. In response to the object-choice demand from said instruction distinction and 
executive operation means, or a selection discharge demand, the actuation condition of an object with 
three-dimension cursor is distinguished based on the data from said selection condition object record 
means. The control means for actuation which controls the processing which follows this actuation 
condition, and moves and arranges the candidate for contact while recording that result on said selection 
condition object record means, and the processing which changes the attribute of an object, By the 
demand from said control means for actuation, said cursor configiu-ation location record means and a 
body configuration location record means. An object preferential segregation processing means to 
perform processing which is made to move a selection object all over a three-dimension virtual space 
based on the data from a view functional configuration location record means and a light source 
fimctional configuration location record means, or separates and arranges the object under three- 
dimension cursor and selection. The attribute changing condition currentiy recorded on said attribute 
deformation processing condition record means by the demand from said control means for actuation 
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based on the data from said selection condition object record means and said cursor configuration 
location record means is referred to. An attribute modification processing means for actuation to start the 
body expression control means which creates the data for changing the attribute of an object and actually 
changes the attribute and configuration according to each set elephant, a view function table present 
control means, or a light source function table present control means, An attribute deformation 
processing condition record means by which the constraint of the modification tolerance of the attribute 
value, the location, a direction which can change a configuration, etc., etc. is recorded according to each 
set elephant fi-om relation with said attribute modification processing means for actuation, A ciu-sor 
display-control means to control migration and a display of the three-dimension cursor restrained by the 
deformation direction and location of the configuration at the time of the target attribute modification 
with relation with said attribute modification processing means for actuation. The contents of 
deformation of the configuration which updated the configuration data of the target body with relation 
with said attribute modification processing means for actuation, and was changed if needed are 
followed. Change objective attribute value data or The body expression control means which transmits 
data required in order to draw a body to a display generation means, The body attribute record means 
which carries out updating record of the attribute value, such as a color of each body, and a feeling of 
the quality of the material, with relation with said body expression control means, The body 
configuration location record means which carries out updating record of objective configuration data 
and spatial position data with the relation between said object selected position computation means, said 
object preferential segregation processing means, or said body expression control means. The contents 
of deformation of the configuration which updated the configuration data of a view function with 
relation with said attribute modification processing means for actuation, and was changed if needed are 
followed. Change the attribute value of a view function or The view function table present control 
means which transmits information, such as configuration data of a view function, and attribute value, to 
a display generation means, The view functional attribute record means which carries out updating 
record of the attribute value of whenever [ angle-of-visibility ], a visual field field, etc. with relation with 
said view function table present control means. The view functional configuration location record means 
which carries out updating record of the configuration data which express a view function with the 
relation between said object selected position computation means, said object preferential segregation 
processing means, or said view function table present control means, or the spatial position data. The 
contents of deformation of the configuration which updated the configuration data of a light source 
function with relation with said attribute modification processing means for actuation, and was changed 
if needed are followed. Change the attribute value of a light source function, or The light source function 
table present control means which transmits information, such as configuration data of a light source 
function, and attribute value, to a display generation means, A light source functional attribute record 
means to record attribute value, such as the self-luminous color and light source reinforcement, with 
relation with said light source function table present control means, A light source fimctional 
configuration location record means to record the configuration data which express a light source 
function with the relation between said object selected position computation means, said object 
preferential segregation processing means, or said light source function table present control means, and 
spatial position data. Said body expression control means The attribute modification direct-control 
system of the view and light source function which consists of a display generation means to draw to a 
display all the objects that performed view coimt and light source count based on the data from said 
view function table present control means, said light source function table present control means, and . 
said cursor display-control means, and include three-dimension cursor. 

[Claim 2] The attribute modification direct control system of the view and the light source function 
according to claim 1 which characterize by to perform separation and arrangement of the object under 
migration of a selection object , and three dimension cursor and selection by make into a reference point 
arbitration **♦♦** of the view function which an object preferential segregation processing means chose 
with three dimension cursor based on the data from a cursor configuration location record means , a 
body configuration and a location record means , a view functional configuration location record 
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means , and a light source functional configuration location record means , and a light source function . 
[Claim 3] the attribute modification direct control system of the view and light source function 
according to claim 1 characterize by the control means for actuation carry out selection / migration 
processing according to the directions from direct three dimension cursor to the object of a different 
class displayed all over the screen based on the data from a selection condition object record means . 
[Claim 4] The attribute modification direct-control system of the view and Ught source function 
according to claim 1 characterized by changing the attribute value when the attribute modification 
processing means for actuation transforms the visualization 3-D graphic of the object which exists all 
over a three-dimension virtual space using direct three-dimension cursor from the relation between a 
body expression control means, a view function table present control means, a light source function 
table present control means, and a cursor expression control means. 

[Claim 5] The attribute modification direct control system of the view and the light source function 
according to claim 1 characterize by to establish the attribute modification processing means for 
actuation and the cursor expression control means which judge the attribute which can change an 
object , and the tolerance and the constraint of modification of the attribute based on the data from a 
selection object record means and said attribute deformation processing condition record means , and 
restrain deformation actuation of an attribute configuration . 

[Claim 6] The attribute modification direct-control system of the view and Ught source function 
according to claim 1 which carries out the description of expressing the class, the location and the 
direction, and scope of a visual field field which are the attribute of a view function by the 3-D graphic. 
[Claim 7] The attribute modification direct-control system of the view and light source function 
according to claim 1 which carries out the description of expressing the color, class and the location and 
the direction which are the attribute of a light source function, and ********** by the 3-D graphic. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.jpo.g... 5/21/04 



Page 1 of 13 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 ***♦ shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the interface method for operating easily and efficiently 
the view function and light source function which are used with the three-dimension information 
processing system which supports the design of the industrial design of a three-dimension configuration 
using the computer graphics equipment which can draw a three-dimension configuration at a high speed, 
construction, a machine, etc. 
[0002] 

[Description of the Prior Art] The three-dimension information processing system which has the control 
function of the view which equipped the indicating equipment 61 and the two-dimensional input device 
62 (mouse) which are shown in drawing 6 , and the keyboard 63, or the light source existed in the 
former. Usually, first, the operator 64 who uses such a system operates the two-dimensional input unit 
62, moves the cursor 66 which can move the screen 65 top of a display 61 only to level and a 
perpendicular direction to up to the assignment menu 67 for actuation, and specifies his interested 
candidate for actuation. The menu for actuation has the body actuation 68, the view actuation 69, and the 
light source actuation 610, and only the specified object becomes operational. If the candidate for 
actuation is decided, a hierarchy sub menu will appear in 61 1 and will perform still more detailed 
assignment of a view, a light source attribute, etc. according to each set elephant. 
[0003] Drawing 7 is an example of the actuation screen of the conventional view fimction. If an operator 
specifies the view actuation menu 75, the view configurations 73, such as a camera in which a view 
modification function is shown, will be displayed on the Maine drawing window 72 in the display 
screen 71, and the scene in the three-dimension virtual space seen from the location where it can come, 
simultaneously this configuration exists will be displayed on another sub drawing window 74. An 
operator can see the scene from various location and directions in the sub drawing window 74 by 
moving cursor 76 all over the Maine drawing window 72 using an input unit, and rotating [ it is / this 
configuration / parallel and ] it all over a three-dimension virtual space. In addition, the reference point 
of the parallel and rotation in the three-dimension virtual space of this view configuration is beforehand 
decided by the system, 

[0004] Rotation and parallel translation actuation of a view configuration are performed by moving a 
two-dimensional input device to order and right and left on a desk, pushing the specific carbon button 
with which the specific key and specific two-dimensional input device on a keyboard are equipped. 
Make level and a perpendicular direction carry out a parallel displacement, it is made to rotate to the 
circumference of the shaft of level and a perpendicular direction, or the parallel displacement of the 
view configuration is made to carry out [ according to concomitant use of depression actuation of this 
carbon button and migration actuation of an input unit ] in the depth direction toward a display from an 
operator on a Maine drawing window. An operator moves a view configuration in the spatial position 
and the direction which he means, considering the combination of these actuation. 
[0005] Drawing 8 is an example of the actuation screen of the conventional light source modification 
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function. There are three kinds, the parallel light source, the point light source, and the spot Ught source, 
in (a) of drawing 8 , (b) of drawing 8 shows a point light source configuration, and (c) of drawing 8 
shows the spot light source configuration to the light source kind for the parallel light source 
configuration. These light source kinds are specified with the hierarchy sub menu eight al 1 displayed 
after assignment of light source actuation. Since it is almost the same, actuation of each light source is 
henceforth described focusing on the case of the parallel light source. With the hierarchy sub menu eight 
all displayed after assignment of Hght source actuation, if actuation of the parallel light source is 
specified, as shown in (a) of drawing 8 The hght source configuration eight a3 of line drawings, such as 
an arrow head which shows the direction of the parallel light source, is displayed on the drawing 
window eight a2 in the display screen eight al, and the scene which could come, simultaneously 
followed the parallel light source property is drawn all over the same drawing window eight a2. An 
operator can see the light source scene when turning the parallel light source in the various directions by 
moving cursor all over a drawing window and rotating [ it is / the parallel light source configuration 
eight a3 / parallel, and ] it all over a three-dimension virtual space, using an input unit. In addition, the 
reference point of actuation of this light source configuration is decided by the system like the case of 
view actuation. 

[0006] Since it is the same as a view function, basic operation is omitted. Drawing 9 is the block 
diagram showing the structure of a system conventionally [ above mentioned ]. A line and an arrow head 
show data flow among drawing. Usually, the input-device control means 91 controls a two-dimensional 
input device and a keyboard, and receives X fi-om a two-dhnensional input device, and two-dimensional 
location data and carbon button information on Y. Among this data, drawing to the new migration 
location of cursor is performed here using the cursor drawing means 916 at the same time two- 
dimensional location data are changed into the physical screen position-coordinate value of a display by 
the image system-of-coordinates transform-processing means 92. The change demand for actuation, the 
rotation and the parallel displacement actuation demand for actuation, and the attribute change request 
for actuation judge, and the directions fi'om the present operator start according to each demand with 
instruction distinction and an executive-operation means 93 in the change processing means 94 for 
actuation, the control means 96 for actuation, or the attribute modification processing means 98 for 
actuation by this screen position-coordinate value and the carbon button information on the two- 
dimensional input device fi'om the input-device control means 91, or a keyboard. 
[0007] If starting starts the change processing means 94 for actuation, the identification number of the 
actuation object passed from instruction distinction and the executive operation means 94 will be 
recorded on the actuation object record means 95. 

[0008] Moreover, if starting starts the control means 96 for actuation, the two-dimensional location data 
of the input device passed fi'om instruction distinction and the executive operation means 93 will be first 
changed into the coordinate value in a three-dimension virtual space using a three-dimension system-of- 
coordinates location and the direction computation means 97. Next, fi-om the actuation object record 
means 95, the present actuation object identification number is read and the location and the direction 
computation means 91 1, 99, or 913 of the actuation object which the identification nimiber shows are 
started. For example, in the view migration location direction count means 99, when the actuation object 
identification number shows the body and it shows the view fimction for the body migration location 
direction count means 911, when the light source fimction is shown, the light source migration location 
direction count means 913 is started. With each migration location direction count means, based on the 
three-dimension coordinate data calculated with the actuation object identification number, and a three- 
dimension system-of-coordinates location and a direction computation means 97, new spatial position 
and direction for [ each ] actuation are calculated, and the location and direction data of each 
configuration and attribute record means 912, 910, or 914 of a body, a view, and the light source are 
updated. With the display generation means 915, all the objects that exist all over a three-dimension 
virtual space are drawn to a display based on configuration geometry data and attribute data fi-om a body 
configuration and the attribute record means 912, a visual field configuration and an attribute record 
means 910, and a light source configuration and an attribute record means 913. 
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[0009] Furthermore, if starting starts the attribute modification processing means 98 for actuation, the 
attribute value specified by [ which read the present actuation object identification number, was inputted 
by the actuation object record means 95 fi^om the present attribute value and the present input unit 
control means 91 in each configuration and attribute record means 912, 910, or 914 of a body, a view, 
and the light source that the identification number was followed, and entered via instruction distinction 
and the executive-operation means 93 fi-om it first ] an operator will exchange. 
[0010] 

[Problem(s) to be Solved by the Invention] However, since it was hard to imderstand the area of 
influence, and spatial spatial location and direction which these fimctions exert on a three-dimension 
virtual space visually in actuation of the view by the space direct-control system of conventional view 
and light source function mentioned above, or a light soiu-ce fimction, it was difficuU to operate the 
configwation expressing a view or a light source fimction, and to obtain the image scene and the light 
source scene of hope. Moreover, in if it must carry out after specifying the target change with a menu 
etc., also when operating an object called the body and view function which exist all over the same 
three-dimension virtual space, and a light source function According to if it must carry out considering 
the combination of two-dimensional actuation, such as rotation of X and Y shaft orientations, and a 
parallel displacement, when carrying out space actuation of each set elephant, the problem of the 
actuation reference point of each set elephant configuration being decided by the system, and being 
unable to change it It was difficult for the spatial position and the direction which he regarded as easy to 
operate a body, and a view and a light source function. Furthermore, also when it is going to make the 
view and light source function which changes attributes, such as visual field area size and light source 
reinforcement, and he means Since the contents of modification had judged whether it was the right after 
changing attribute value with the numeric value and notation which an attribute modification result 
cannot predict easily and actually operating the view and the light source function after attribute 
modification, much time amount was needed for making a view and a light source function with the 
attribute which an operator imagines. 

[001 1] This invention expresses the attribute of a view and a light source fimction visually as a 3-D 
graphic in view of the above-mentioned technical problem. An operator chooses the arbitration part of 
this 3-D graphic. Carry out space actuation directly or Moreover, by making it possible to change that 
attribute value by deforming this three-dimension configuration soon all over a virtual space, following 
migration actuation and deformation actuation of the configuration of a view and a light source function, 
and drawing change of each fimctional effect immediately The interface for obtaining quickly and easily 
the image scene and Ught source scene which are imagined in an operator's head is offered. 
[0012] 

[Means for Solving the Problem] The technical means of this invention for attaining the above- 
mentioned purpose The input unit control means which inputs the space information and carbon button 
information fi-om the three-dimension location direction control device or a keyboard, The three- 
dimension system-of-coordinates location and a direction modification means to change into the spatial 
position and direction value of the three-dimension virtual space system of coordinates currently dealt 
with by the system based on the data fi'om said input-device control means, A cursor advance location 
direction count means to calculate the new migration location of three-dimension cursor based on the 
data from said three-dimension system-of-coordinates location and direction modification means, and to 
update the old data. The cursor configuration location record means which records the configuration of 
three-dimension cursor or carries out updating record of the data from said cursor advance location 
direction count means, Instruction distinction and an executive operation means to distinguish the 
instruction of the object-choice directions from an operator, object separation directions, etc. with 
relation with said input unit control means, and to perform a suitable processing means. Based on the 
data from the body configuration location record means and the view functional configuration location 
record means which the configiu-ation location data of said cursor configiu-ation location record means 
and object are recorded by the demand from said cursor advance location direction count means, or a 
light source functional configuration location record means the nimiber according to each set elephant 
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well informed person which performs contact count with three-dimension cursor and each object, and 
contacts three-dimension cursor - further — the ridgeline in this object configuration — The object 
selected position computation means which extracts the contact part identification number which shows 
exact contact parts, such as top-most vertices, and is sent to a selection condition object record means 
with the spatial position data of the three-dimension cursor at the time of contact, A selection condition 
object record means to record the spatial position data of the actuation condition of an object with three- 
dimension cursor, a selection object identification number, a contact part identification number, and the 
three-dimension cursor at the time of contact based on the data from said object selected position 
computation means. In response to the object-choice demand from said instruction distinction and 
executive operation means, or a selection discharge demand, the actuation condition of an object with 
three-dimension cursor is distinguished based on the data from said selection condition object record 
means. The control means for actuation which controls the processing which follows this actuation 
condition, and moves and arranges the candidate for contact while recording that result on said selection 
condition object record means, and the processing which changes the attribute of an object, By the 
demand from said control means for actuation, based on the data from said cursor configuration location 
record means, a body configuration location record means, a view functional configuration location 
record means, or a light source functional configuration location record means An object preferential 
segregation processing means to perform processing which is made to move a selection object all over a 
three-dimension virtual space, or separates and arranges the object under three-dimension cursor and 
selection. The attribute changing condition currently recorded on said attribute deformation processing 
condition record means by the demand from said control means for actuation based on the data from 
said selection condition object record means and said cursor configuration location record means is 
referred to. An attribute modification processing means for actuation to start the body expression control 
means and view function table present control means which create the data for changing the attribute of 
an object and actually change the attribute and configuration according to each set elephant, or a light 
source function table present control means, An attribute deformation processing condition record 
means by which the constraint of the modification tolerance of the attribute value, the location, a 
direction which can change a configiu-ation, etc., etc. is recorded according to each set elephant from 
relation with said attribute modification processing means for actuation, A cursor display-control means 
to control migration and a display of the three-dimension cursor restrained by the deformation direction 
and location of the configuration at the time of the target attribute modification with relation with said 
attribute modification processing means for actuation. The contents of deformation of the configuration 
which updated the configuration data of the target body with relation with said attribute modification 
processing means for actuation, and was changed if needed are followed. Change objective attribute 
value data or The body expression control means which transmits data required in order to draw a body 
to a display generation means. The body attribute record means which carries out updating record of the 
attribute value, such as a color of each body, and a feeling of the quality of the material, with relation 
with said body expression control means, The body configuration location record means which carries 
out updating record of objective configuration data and spatial position data with the relation between 
said object selected position computation means, said object preferential segregation processing means, 
or said body expression control means. The contents of deformation of the configuration which updated 
the configuration data of a view function with relation with said attribute modification processing means 
for actuation, and was changed if needed are followed. Change the attribute value of a view function or 
The view function table present control means which transmits information, such as configuration data 
of a view function, and attribute value, to a display generation means. The view functional attribute 
record means which carries out updating record of the attribute value of whenever [ angle-of- visibility ], 
a visual field field, etc. with relation with said view function table present control means. The view 
functional configuration location record means which carries out updating record of the configuration 
data which express a view function with the relation between said object selected position computation 
means, said object preferential segregation processing means, or said view function table present control 
means, or the spatial position data. The contents of deformation of the configuration which updated the 
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configuration data of a light source function with relation with said attribute modification processing 
means for actuation, and was changed if needed are followed. Change the attribute value of a light 
source function, or The light source function table present control means which transmits information, 
such as configuration data of a light source function, and attribute value, to a display generation means, 
A light source functional attribute record means to record attribute value, such as the self-limiinous color 
and light source reinforcement, with relation with said light source function table present control means, 
A light source functional configuration location record means to record the configuration data which 
express a light source function with the relation between said object selected position computation 
means, said object preferential segregation processing means, or said light source function table present 
control means, and spatial position data, Said body expression control means The attribute modification 
direct-control system of the view and light source function which consists of a display generation means 
to draw to a display all the objects that performed view count and light source coimt based on the data 
fi-om said view function table present control means, said light source function table present control 
means, and said cursor display-control means, and include three-dimension cursor It is having 
constituted. 
[0013] 

[Function] In this invention with the above-mentioned means, an operator does selection migration of 
the object with a three-dimension location and direction data required in order to move three-dimension 
cursor by operating input devices, such as the three-dimension location direction input device and a 
keyboard, and three-dimension cursor, or inputs the directions separated and arranged. An input-device 
control means reads in an input device the three-dimension location and direction data which the 
operator inputted, and various directions information, and a three-dimension location and direction data 
are passed to a three-dimension system-of-coordinates location and a direction modification means, and 
it passes directions information to instruction distinction and an executive operation means. 
[0014] With a three-dimension system-of-coordinates location and a direction modification means, the 
three-dimension location and direction data fi"om the three-dimension location direction input device are 
changed into the logical three-dimension virtual space coordinate value currently dealt witii by the 
system of this example. With the cursor advance location direction count means, while calculating the 
spatial position of new three-dimension cursor based on the location and direction data changed with the 
three-dimension system-of-coordinates location and the direction modification means, the location data 
of the three-dimension cursor currently recorded by the cursor configuration location record means are 
updated. The cursor advance location direction coxmt means starts an object selected position 
computation means next. With an object selected position computation means, the configuration 
location data of all the objects in [ the configuration location record means of each object to ] a three- 
dimension virtual space are read for the present spatial position data of three-dimension cursor from a 
cursor configuration location record means, and contact count with three-dimension cursor and all 
objects is performed. The spatial position data of the existence of contact, a contact object identification 
number, the part identification number for contact that showed the contact part of a still more exact 
three-dimension cursor and object, and the three-dimension cursor at the time of contact are recorded on 
a selection condition object record means as a result of this count. The three-dimension cursor location 
data at the time of this contact are used when calculating deformation fi-om the movement magnitude of 
cursor, in case the configuration of an object is made to deform and that attribute is changed. 
[0015] In the control means for actuation, if the selection directions with the three-dimension cursor 
fi'om instruction distinction and an executive operation means and an object and selection discharge 
directions are received, the actuation condition of an object with decision and the three-dimension cursor 
of the existence of a contact object will be judged based on the information firom a selection condition 
object record means, and this information will be recorded on it at a selection condition object record 
means. Furthermore, a selection demand or a selection discharge demand is published with an object 
identification number based on this information to an object preferential segregation processing means 
to perform processing which moves and arranges an object, or an attribute modification processing 
means for actuation to perform processing which changes the attribute of an object from that 
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configuration is started. 

[0016] With an object preferential segregation processing means, the demand and assignment object 
identification number data which are outputted from the control means for actuation are followed. In 
order to move the assignment object holding the physical relationship of three-dimension cursor and an 
assignment object or to separate and arrange three-dimension cursor and an assignment object The 
configuration location data of the object specified out of each configuration location record means in the 
location data of three-dimension cursor are read from a cursor configuration location record means, and 
after performing three-dimension geometry count, the configuration location data of an assignment 
object are updated. 

[0017] With the attribute modification processing means for actuation, the attribute change request from 
the control means for actuation starts. The contact object identification number and contact part 
identification number which are recorded on the selection object record means, and the three-dimension 
cursor spatial position data at the time of contact. Furthermore, deformation movement magnitude and 
the direction of [ for making the configuration which visualized the attribute value of each object deforni 
based on the tolerance and the constraint of attribute modification which are recorded on the attribute 
deformation art record means ] are calculated, each expression processing means is started, and the 
attribute configuration of an object is made to change. It can come, simultaneously a cursor display- 
control means is made to control delivery, and the motion and display of three-dimension cursor at the 
time of attribute modification for the deformation movement magnitude and direction data for which it 
calculated and asked. The deformation movement magnitude and the direction of the attribute 
configuration searched for by this count is searched for from the tolerance and the constraint data of 
attribute modification on the basis of the relative amount by the difference of the three-dimension 
cursor-location data at the time of the object contact currently recorded on the selection condition object 
record means, and the location data of three-dimension cursor read from the cursor configuration 
location record means after attribute modification actuation assignment decision. 
[0018] In a body expression control means, by the demand from the expression attribute modification 
processing means for actuation, the body configuration data in a body configuration location record 
means are updated, and the attribute value of the assignment body in a body attribute record means is 
updated according to these contents of configuration modification. Moreover, by the demand from a 
display generation means, configuration data required in order to display each body, location data, and 
attribute data are read from a body configuration and a location record means, or a body configuration 
and a location record means, and a display generation means is passed. 

[0019] In a view function table present control means, by the demand from the expression attribute 
modification processing means for actuation, the configuration data of the view fimction in a view 
functional configuration location record means are updated, and the attribute value in a view functional 
attribute record means is updated according to the contents of updating of this configuration. Moreover, 
the view functional attribute data from a view functional attribute record means required in order to 
perform a display and view computation of a view functional configuration, and the configuration 
location data from a view functional configuration location record means are passed to a display 
generation means by the demand from a display generation means. 

[0020] In a light source function table present control means, by the demand from the expression 
attribute modification processing means for actuation, the configuration data of the light source function 
in a light source functional configuration location record means are updated, and the attribute of the 
assignment hght source kind in a light source functional attribute record means is updated according to 
the contents of updating of this configuration. Moreover, the light source functional attribute data from a 
light source functional attribute record means required in order to perform a display and light source 
computation of a light source functional configuration, and the configuration location data from a light 
source functional configuration location record means are passed to a display generation means by the 
demand from a display generation means. 

[0021] With a display generation means, view coimt and light source computation are performed based 
on the various data from a cursor expression control means, a body expression control means, a view 
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function table present control means, and a light source function table present control means, and all 
objects including three-dimension cursor are drawn to a display. 

[0022] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. The block 
diagram in which drawing 1 shows the configuration of the example of this invention, the example [ in / 
in drawing 2 / the example of this invention ] of a component and the typical example of the display 
screen, the detailed example [ in / in drawing 3 / the example of this invention ] of an actuation screen, 
drawing 4 , and drawing 5 show the example of a modification actuation screen of the attribute value of 
the view function in the example of this invention, and a light source function. 

[0023] By drawing 2 (a), an operator 27 has and moves the three-dimension location direction input unit 
21 of the three-dimension location direction control unit 23 to a hand, and the place which is performing 
directions of operation to the system in this example is shown. The typical display screen in a display 26 
is shown in 2a of drawing 2 (b). A three-dimension location and a direction are measured with the three- 
dimension location direction control device 23 from the three-dimension zero specification part 22, the 
location in the real space of the three-dimension location direction input unit 21, and the relation of a 
direction, a graphics computer 25 changes into the location and the direction data in the logical three- 
dimension virtual space system of coordinates which deal with this data within the computer, and the 
three-dimension cursor two al in screen 2a of a display 26 follows and moves to a motion of the three- 
dimension location direction input unit 21. The tip of the three-dimension cursor two al describes either 
of the objects, such as the light source kind location configuration two a5 which visualized the view 
location configuration two a4 which visualized the body two a2 in the three-dimension virtual space 
which wishes actuation of an operator, and the spatial position of two a3 or a view function, or tiie class 
and spatial position of a light source function. If selection directions are taken out from keyboard 24 
grade, the object will be chosen, and with three-dimension cursor, a motion of the three-dimension 
location direction input unit 21 is followed, and it moves all over a virtual space. 
[0024] The view function shown in screen 2a is expressed by the translucent view field configuration 
two a8 which shows the scope of the view function fixed to the front location of the view location 
configuration two a4 and this configuration. Moreover, the light source function shown in this screen 2a 
is expressed by the light source field configuration two a9 of the translucent cone form which shows the 
scope of the light source function fixed to the front location of the light source kind location 
configuration two a5 and this configuration. As for each of these configurations, a color and a 
configuration change with views, such as field-of-view depth, a light source kind, and light source 
reinforcement, or the attribute value of a light source function whenever [ angle-of- visibility ]. 
[0025] If the view location configuration two a4 in screen 2a and the light source kind location 
configuration two a5 choose, the view field configuration two a8 and the light source field configuration 
two a9 also hold connection physical relationship with the view location configuration two a4 or the 
Hght source kind location configuration two a5, and move in a three-dimension virtual space, and the 
effectiveness of each function which matched the spatial physical relationship of these configurations 
will be displayed on each window in screen 2a by real time. 

[0026] When the view location configuration two a4 is moved, the scene within the view field 
configuration two a8 is displayed all over the sub drawing window two a6 as if the operator was looking 
fi*om the view location configuration two a4. When the light source kind location configuration two a5 is 
moved, the scene by which the object within the light source field configuration two a9 was seasoned 
with the light source property is displayed directly on the Maine drawing window two a7 and the sub 
drawing window two a6. the same — a three dimension - a virtual space — inside - existing — a body — 
two — a — two — two — a — three ~ a view — a location — a configuration — two — a — four — the light 
source — a seed ~ a location ~ a configuration - two — a - five - a menu — etc. - depending - 
actuation - an object - a change — directions - nothing - a three dimension - cursor - two - a ~ one - 
- always - it can choose — space - inside - migration - rotation - actuation - ** — saying - being the 
same - an approach — controlling - things - being possible . 

[0027] Drawing 3 shows the relation between a screen display in this example when operating the view 
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function and the light source function, and a three-dimension locator. In order that drawing 3 (a) might 
operate the three-dimension location direction input unit 30, might move the three-dimension cursor 31 
in a virtual space, might choose the view location configuration 32 and might look at only bodies 36 and 
37 among bodies 36, 37, and 38, it just arranged the view field configuration 33 in the location and the 
direction which is made to move the view location configuration 32 and is shown in the screen of 3 (a). 
In order to make drawing 3 (b) fix in the location and direction which showed the view function all over 
the screen of 3 (a) and then to operate a Ught source function After issuing the separation directions with 
the view location configuration 32 and the three-dimension cursor 31 first, the three-dimension location 
direction input unit 30 is operated like an arrow head three bl, the three-dimension cursor 31 is moved 
to the location of the screen of 3 (b), and the place which chose the light source kind location 
configuration 34 is shown. Drawing 3 (c) carries out migration actuation of the three-dimension location 
direction input unit 30 like an arrow head 3cl, and it just moved the light source kind location 
configuration 34 so that the spot light source might irradiate this side from back toward the display 
screen of a body 38. At this time, the effectiveness of the spot light source function in which it followed 
in the spatial location and direction of in the virtual space of the light source kind location configuration 
34 and the light source field configuration 35 is displayed on the sub drawing window 311 which shows 
the scene seen from the Maine drawing window 310 and the view location configuration. What is 
necessary is again, to carry out separation assignment of the connection of the light source kind location 
configuration 34 and the three-dimension cursor 31 and just to carry out the selection directions of the 
part of hope of the view location configuration 32 to operate a view function. 

[0028] Modification actuation of a functional attribute is described using drawing 4 and drawing 5 . By 
drawing 4 , by making the configuration expressing the attribute value of a view function deform 
directly all over a screen shows the example of actuation in the case of changing the value. Top-most- 
vertices 42fpv of base (fiir flat surface) 42^ of the tetrahedron of the view field configuration 42 is 
chosen with the three-dimension cursor 41 among the screen of 4 (a), and if it pulls up to slanting above 
one so that an arrow head four al may show, as shown in the screen of 4 (b), a fur flat surface will hold 
the aspect ratio, and will become large. It is displayed, as the attribute value of a view function is 
changed automatically, the scene in the sub drawing window 411 which displayed the scene within this 
configuration is also followed at deformation and it is shown in the screen of 4 (b) corresponding to 
deformation of this view field configuration. In 4 (c), as ridgeline 42fpe of fur flat-surface 42fp is further 
chosen with the three-dimension cursor 41 and it is shown in an arrow head 4c 1, the condition of having 
pulled in the longitudinal direction is shown, in this case, the aspect ratio of a view field changes and the 
sub drawing window 411 serves as a wide display. Thus, the attribute which should be changed is 
judged by the system, the permissive conditions of the attribute which can be changed are followed, and 
the contents of deformation are determined and processed by the part of the configuration in which 
selection directions were done by the operator. 

[0029] By drawing 5 , by making the configuration expressing the attribute value of a hght source 
function deform directly all over a screen shows the example of actuation in the case of changing the 
value. The example of actuation when the example of actuation when five al of 5 (a) and five a2 have 
changed the attribute of the parallel light source, five bl of 5 (b), and five b2 have changed the attribute 
of the point light source, 5cl of 5 (c), and 5c2 are the examples of actuation when having changed the 
attribute of the spot light source. If it pulls in the direction which in the case of the parallel light source 
the configuration 52 which showed the direction of parallel light is chosen with the three-dimension 
cursor 51 as Screen five al shows, and is shown by arrow-head 5ala, synchronizing with deformation of 
elongation and this configuration, the parallel luminous intensity in a screen will also change [ a 
configuration ] like 52 in Screen five a2. Screen five a2 shows the condition that the umbra by which 
light is not irradiated is small thinly by the increment in the reinforcement of the parallel light source. If 
it is made to move in the direction which in the case of the point light source the globular form front 
face 53 which shows the scope of the point light source is chosen with the three-dimension cursor 51 as 
Screen five bl shows, and is shown by arrow-head 5b la, the radius of a ball will become small like 53 
in Screen five b2, this form status change form will be followed, the reinforcement of the point light 
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source in a screen will fall, and the field where the point light source is irradiated as shown in 53 will 
become small. The example same [ of the point light source ] also in the spot light source is indicated to 
be Screen 5cl to 5c2. 

[0030] Next, the configuration and actuation of this example are explained, referring to drawing 1 . In 
drawing 1 , each block shows a processing means and a line and an arrow head show the flow of data or 
a signal. First, a configuration is described. The input unit control means as which one mputs the space 
information and carbon button information from the three-dimension location direction control device or 
a keyboard among drawing, The three-dimension system-of-coordinates location and a direction 
modification means to change into the spatial position and direction value of the three-dimension virtual 
space system of coordinates which deal with 2 by the system based on the data from the three-dimension 
location direction control device, 3 calculates the new migration location of three-dimension ciu-sor 
based on the data from a three-dimension system-of-coordinates location and the direction modification 
means 2. A cursor advance location direction count means to update the old data, and 4 record the 
configuration of three-dimension cursor, or The cursor configuration location record means which 
carries out updating record of the data from the cursor advance location direction count means, 
Instruction distinction and an executive operation means for 5 to distinguish the instmction of the 
object-choice directions from an operator, object-choice discharge directions, etc. with relation with an 
input unit control means, and to perform a suitable processing means, 6 based on the data from 
configuration location record means 13, 16, and 19 of each object by which the location data of the 
cursor configuration location record means 4 or each set elephant configuration are recorded by the 
demand from the cursor advance location direction count means 3 The number according to each set 
elephant well informed person which performs contact count with three-dimension cursor and each 
object, and contacts three-dimension cursor. Furthermore, the contact part identification number which 
shows exact contact parts, such as a ridgeline in this object configuration and top-most vertices, is 
extracted. The object selected position computation means sent to a selection condition object record 
means with the spatial position data of the three-dimension cursor at the time of contact, A selection 
condition object record means by which 7 records the spatial position data of the actuation condition and 
selection object identification number of an object with three-dimension cursor, a contact part 
identification number, or the three-dimension cursor at the time of contact based on the data from the 
object selected position computation means 6, 8 distinguishes the actuation condition of an object with 
three-dimension cursor based on the data from the selection condition object record means 7 in response 
to the object-choice demand from instruction distinction and the executive operation means 5, or an 
object-choice discharge demand. The control means for actuation which controls the processing which 
follows this actuation condition, and moves and arranges the candidate for contact while recording that 
result on the selection condition object record means 7, and the processing which changes the attribute 
of an object, 9 by the demand from the control means 8 for actuation based on the data from the cursor 
configuration location record means 4 or the configuration location record means 13, 16, and 19 of each 
object An object preferential segregation processing means to perform processing which is made to 
move a selection object all over a three-dimension virtual space, or separates and arranges the object 
under three-dimension cursor and selection, 10 refers to the attribute changing condition currently 
recorded on the attribute deformation processing condition record means 101 by the demand from the 
control means for actuation based on the data from the selection condition object record means 7 and the 
cursor configuration location record means 4. An attribute modification processing means for actuation 
to start the expression control means 11,14, and 17 which create the data for changing the attribute of an 
object and actually change the attribute and configuration according to each set elephant. An attribute 
deformation processing condition record means by which, as for 101, the constraint of the modification 
tolerance of tihe attribute, the location, a direction which can change a configuration, etc., etc. is recorded 
according to each set elephant from relation with the attribute modification processing means 10 for 
actuation, A cursor display-control means to control migration and a display of the three-dimension 
cursor with which 102 is restrained by the deformation direction and location of the configm-ation at the 
time of the target attribute modification with relation with the attribute modification processing means 
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10 for actuation, The contents of deformation of the configuration which 1 1 updated the configuration 

data of the target body with relation with the attribute modification processing means 10 for actuation, 
and was changed if needed are followed. Change objective attribute value data or The body expression 
control means which transmits data required in order to draw a body to the display generation means 20, 
A body attribute record means by which 12 carries out updating record of the attribute value, such as a 
color of each body, and a feeling of the quality of the material, with relation with the body expression 
control means 1 1, A body configuration location record means by which 13 carries out updating record 
of objective configuration data and spatial position data with the relation between the object selected 
position computation means 6, the object preferential segregation processing means 9, or the body 
expression control means 11, The contents of deformation of the configuration which 14 updated the 
configuration data of a view function with relation with the attribute modification processing means 10 
for actuation, and was changed if needed are followed. Change the attribute value of a view fimction or 
The view fimction table present control means which transmits information, such as configuration data 
of a view fimction, and attribute value, to the display generation means 20, A view fimctional attribute 
record means by which 15 carries out updating record of the attribute value of whenever [ angle-of- 
visibility ], a visual field field, etc. with relation with the view fimction table present control means 14, 
The view fimctional configuration location record means which carries out updating record of the 
configuration data as which 16 expresses a view fimction with the relation between the object selected 
position computation means 6, the object preferential segregation processing means 9, or the view 
fimction table present control means 14, or the spatial position data. The contents of deformation of the 
configuration which 17 updated the configuration data of a light source fimction with relation with the 
attribute modification processing means 10 for actuation, and was changed if needed are followed. 
Change the attribute value of a light source fimction, or The light source fimction table present control 
means which transmits information, such as configuration data of a light source fimction, and attribute 
value, to the display generation means 20, A light source fimctional attribute record means by which 18 
records attribute value, such as the self-luminous color and light source reinforcement, with relation with 
the light source function table present control means 17, A light source fimctional configuration location 
record means to record the configuration data as which 19 expresses a light source fimction with the 
relation between the object selected position computation means 6, the object preferential segregation 
processing means 9, or the light source fimction table present control means 17, and spatial position 
data, 20 is a display generation means to draw to a display all the objects that performed view count and 
light source count based on the data from the body expression control means 8, the view fimction table 
present control means 12, the light source fimction table present control means 16, and the cursor 
display-control means 4, and include three-dimension cursor. Next, the actuation during each 
configuration is described. An operator does selection migration of the object with a three-dimension 
location and direction data required in order to move three-dimension cursor by operating input devices, 
such as the three-dimension location direction input device and a keyboard, and three-dimension cursor, 
or inputs the directions separated and arranged. The input-device control means 1 reads in an input 
device the three-dimension location and direction data which the operator inputted, and various 
directions information, and a three-dimension location and direction data are passed to a three- 
dimension system-of-coordinates location and the direction modification means 2, and it passes 
directions information to instruction distinction and the executive operation means 5. 
[0031] With a three-dimension system-of-coordinates location and the direction modification means 2, 
the three-dimension location and direction data from the three-dimension location direction input device 
are changed into the logical three-dimension virtual space coordinate value currently dealt with by the 
system of this example. With the cursor advance location direction count means 3, while calculating the 
spatial position of new three-dimension cursor based on the location and direction data changed with the 
three-dimension system-of-coordinates location and the direction modification means 2, the location 
data of the three-dimension cursor currently recorded by the cursor configuration location record means 
4 are updated. The cursor advance location direction count means 3 starts the object selected position 
computation means 6 next. With the object selected position computation means 6, the configuration 
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location data of all the objects in [ the configuration location record means 13, 16 and 19 of each object 
to ] a three-dimension virtual space are read for the present spatial position data of three-dimension 
cursor from the cursor configuration location record means 4, and contact count with three-dimension 
cursor and all objects is performed. The spatial position data of the existence of contact, a contact object 
identification number, the part identification number for contact that showed the contact part of a still 
more exact three-dimension cursor and object, and the three-dimension cursor at the time of contact are 
recorded on the selection condition object record means 7 as a result of this coxmt. The three-dimension 
cursor location data at the time of this contact are used when calculating deformation fi-om the 
movement magnitude of cursor, in case the configuration of an object is made to deform and that 
attribute is changed. 

[0032] In the control means 8 for actuation, if the selection directions with the three-dimension ciu^sor 
fi-om instruction distinction and the executive operation means 5 and an object and selection discharge 
directions are received, the actuation condition of an object with decision and the three-dimension cursor 
of the existence of a contact object will be judged based on the information fi-om the selection condition 
object record means 7, and this inforaiation will be recorded on it at the selection condition object record 
means 7. Furthermore, a selection demand or a selection discharge demand is published with an object 
identification number based on this information to an object preferential segregation processing means 9 
to perform processing which moves and arranges an object, or an attribute modification processing 
means 10 for actuation to perform processing which changes the attribute of an object fi-om that 
configuration is started. 

[0033] With the object preferential segregation processing means 9, the demand and assignment object 
identification number data which are outputted fi*om the control means 8 for actuation are followed. In 
order to move the assignment object holding the physical relationship of three-dimension cursor and an 
assignment object or to separate and arrange three-dimension cursor and an assignment object The 
configuration location data of the object specified in the location data of three-dimension cursor out of 
each configuration location record means 13, 16, or 19 are read fi-om the cursor configuration location 
record means 4, and after perfomiing three-dimension geometry count, the configuration location data of 
an assignment object are updated. 

[0034] With the attribute modification processing means 10 for actuation, the attribute change request 
from the control means 8 for actuation starts. The contact object identification number and contact part 
identification number which are recorded on the selection object record means 7, and the three- 
dimension cursor spatial position data at the time of contact. Furthermore, deformation movement 
magnitude and the direction of [ for making the configuration which visualized the attribute value of 
each object deform based on the tolerance and the constraint of attribute modification which are 
recorded on the attribute deformation art record means 101 ] are calculated, each expression processing 
means 11,14, and 17 are started, and the attribute configuration of an object is made to change. It can 
come, simultaneously the cursor display-control means 102 is made to control delivery, and the motion 
and display of three-dimension cursor at the time of attribute modification for the deformation 
movement magnitude and direction data for which it calculated and asked, a base [ amount / by the 
difference of the three-dimension cursor-location data at the time of the object contact to which the 
deformation movement magnitude and the direction of the attribute configuration searched for by tiiis 
count is recorded on the selection condition object record means 7, and the location data of three- 
dimension cursor which read from a cursor configuration location record means 4 after attribute 
modification actuation assignment decision / relative ] — carrying out - the tolerance and the constraint 
data of attribute modification - since — it is asked. 

[0035] In the body expression control means 1 1, by the demand from the expression attribute 
modification processing means 10 for actuation, the body configuration data in the body configuration 
location record means 13 are updated, and the attribute value of the assignment body in the body 
attribute record means 12 is updated according to these contents of configuration modification. 
Moreover, by the demand from the display generation means 20, configuration data required in order to 
display each body, location data, and attribute data are read from a body configuration and the location 
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record means 13, or a body configxiration and a location record means 12, and the display generation 

means 20 is passed. 

[0036] In the view function table present control means 14, by the demand from the expression attribute 
modification processing means 10 for actuation, the configuration data of the view function in the view 
fimctional configuration location record means 16 are updated, and the attribute value in the view 
fimctional attribute record means 15 is updated according to the contents of updating of this 
configuration. Moreover, the view functional attribute data from the view fimctional attribute record 
means 15 required in order to perform a display and view computation of a view fimctional 
configuration, and the configuration location data from the view fimctional configuration location record 
means 16 are passed to the display generation means 20 by the demand from the display generation 
means 20. 

[0037] In the light source fimction table present control means 17, by the demand from the expression 
attribute modification processing means 10 for actuation, the configuration data of the light source 
fimction in the light source functional configuration location record means 13 are updated, and the 
attribute of the assignment light source kind in the hght source fimctional attribute record means 18 is 
updated according to the contents of updating of this configuration. Moreover, the light source 
fimctional attribute data from the light source fimctional attribute record means 18 required in order to 
perform a display and light source computation of a light source functional configuration, and the 
configuration location data from the light source fimctional configuration location record means 19 are 
passed to the display generation means 20 by the demand from the display generation means 20. 
[0038] With the display generation means 20, view count and light source computation are performed 
based on the various data from the cursor expression control means 102, the body expression control 
means 1 1, the view fimction table present control means 14, and the light source fimction table present 
control means 17, and all objects including three-dimension cursor are drawn to a display. 
[0039] while the space direct-control system of a view and a light source fimction can show an operator 
the attribute of a view fimction or a light source fimction in a three-dimension configuration visually 
above according to this example, the arbitration part of a view or the configuration of a light source 
fimction is refer to as choose directly and move in a virtual space like actuation of a body — it is easy 
and the actuation which carried out 1 practice, and, moreover, the object of arbitration can choose 
without the change assignment for actuation at any time. Moreover, each fimctional effect corresponding 
to space actuation of a view fimctional configuration or a light source fimctional configuration also 
becomes possible [ displaying on real time ]. Furthermore, the attribute value can be changed by 
inputting neither a numeric value nor a notation from a menu etc., but deforming directly the 
configuration which visualized the attribute of a view fimction or a light source fimction in a three- 
dimension virtual space. By these fimctions, compared with the three-dimension information processing 
system which supported actuation of the conventional view fimction or a light source fimction, an 
operator can grasp now intuitively the contents of an attribute of a view fimction all over a three- 
dimension virtual space, or a light source fimction, and the space position relation between a fimction 
and an object, and can operate each fimction now easily and quickly in the location and the direction 
which he means. Moreover, since an operator can change attribute value visually by deforming soon the 
configuration which the attribute visualized, without changing attribute value with the numeric value 
and notation which cannot predict an attribute modification result easily, attribute modification of an 
intuitive and easy fimction of him is attained. 
[0040] 

[Effect of the Invention] According to this invention, three-dimension information processing system 
can express visually to an operator by the ability making an attribute required for actuation of a view 
fimction or a Ught source fimction into a three-dimension configuration so that clearly from the above 
explanation, and the arbitration part of the configuration can be directly chosen and moved in a three- 
dimension virtual space. Moreover, since this actuation is followed and the effectiveness of each 
actuation fimction is displayed interactively So that the space position relation between the attribute of a 
view fimction or a light source fimction, an object, and these fimctions can be intuitively grasped now all 
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over a three-dimension virtual space and an operator may operate lighting systems, such as vision 
equipments, such as video, and a lamp, daily in the real world A view function and a light source 
function can be operated now easily and quickly in the location and the direction which he means. 
[0041] furthermore, since the configuration which visualized the attribute soon can be deformed and the 
effectiveness by attribute modification is also immediately confirmed by the eye even if it does not input 
with the numeric value or notation with which an operator cannot predict an attribute modification result 
easily even if it faces attribute modification of a view function or a light source function, the function in 
which it is alike as an intention of an operator can be made intuitively and easily. 
[0042] Thereby, an operator can obtain now easily the image scene and light source scene in the head to 
imagine. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the interface method for operating easily and efficiently 
the view function and light source function which are used with the three-dimension information 
processing system which supports the design of the industrial design of a three-dimension configuration 
using the computer graphics equipment which can draw a three-dimension configuration at a high speed, 
construction, a machine, etc. 
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PRIOR ART 



[Description of the Prior Art] The three-dimension information processing system which has the control 
function of the view which equipped the indicating equipment 61 and the two-dimensional input device 
62 (mouse) which are shown in drawing 6 , and the keyboard 63, or the light source existed in the 
former. Usually, first, the operator 64 who uses such a system operates the two-dimensional input unit 
62, moves the cursor 66 which can move the screen 65 top of a display 61 only to level and a 
perpendicular direction to up to the assignment menu 67 for actuation, and specifies his interested 
candidate for actuation. The menu for actuation has the body actuation 68, the view actuation 69, and the 
light source actuation 610, and only the specified object becomes operational. If the candidate for 
actuation is decided, a hierarchy sub menu will appear in 61 1 and will perform still more detailed 
assignment of a view, a light source attribute, etc. according to each set elephant. 
[0003] Drawing 7 is an example of the actuation screen of the conventional view function. If an operator 
specifies the view actuation menu 75, the view configurations 73, such as a camera in which a view 
modification function is shown, will be displayed on the Maine drawing window 72 in the display 
screen 71, and the scene in the three-dimension virtual space seen from the location where it can come, 
simultaneously this configuration exists will be displayed on another sub drawing window 74. An 
operator can see the scene from various location and directions in the sub drawing window 74 by 
moving cursor 76 all over the Maine drawing window 72 using an input unit, and rotating [ it is / this 
configuration / parallel and ] it all over a three-dimension virtual space. In addition, the reference point 
of the parallel and rotation in the three-dimension virtual space of this view configuration is beforehand 
decided by the system. 

[0004] Rotation and parallel translation actuation of a view configuration are performed by moving a 
two-dimensional input device to order and right and left on a desk, pushing the specific carbon button 
with which the specific key and specific two-dimensional input device on a keyboard are equipped. 
Make level and a perpendicular direction carry out a parallel displacement, it is made to rotate to the 
circumference of the shaft of level and a perpendicular direction, or the parallel displacement of the 
view configuration is made to carry out [ according to concomitant use of depression actuation of this 
carbon button and migration actuation of an input unit ] in the depth direction toward a display fi-om an 
operator on a Maine drawing window. An operator moves a view configuration in the spatial position 
and the direction which he means, considering the combination of these actuation. 
[0005] Drawing 8 is an example of the actuation screen of the conventional light source modification 
function. There are three kinds, the parallel light source, the point light source, and the spot light source, 
in (a) of drawing 8 , (b) of drawing 8 shows a point light source configuration, and (c) of drawing 8 
shows the spot light source configuration to the light source kind for the parallel light source 
configuration. These light source kinds are specified with the hierarchy sub menu eight al 1 displayed 
after assignment of light source actuation. Since it is almost the same, actuation of each light source is 
henceforth described focusing on the case of the parallel light source. With the hierarchy sub menu eight 
al 1 displayed after assignment of light source actuation, if actuation of the parallel light source is 
specified, as shown in (a) of drawing 8 The light source configuration eight a3 of line drawings, such as 
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an arrow head which shows the direction of the parallel light source, is displayed on the drawing 

window eight a2 in the display screen eight al, and the scene which could come, simultaneously 
followed the parallel light source property is drawn all over the same drawing window eight a2. An 
operator can see the light source scene when turning the parallel light source in the various directions by 
moving cursor all over a drawing window and rotating [ it is / the parallel light source configuration 
eight a3 / parallel, and ] it all over a three-dimension virtual space, using an input unit. In addition, the 
reference point of actuation of this light source configuration is decided by the system like the case of 
view actuation. 

[0006] Since it is the same as a view function, basic operation is omitted. Drawing 9 is the block 
diagram showing the structiu'e of a system conventionally [ above mentioned ]. A line and an arrow head 
show data flow among drawing. Usually, the input-device control means 91 controls a two-dimensional 
input device and a keyboard, and receives X fi"om a two-dimensional input device, and two-dimensional 
location data and carbon button information on Y. Among this data, drawing to the new migration 
location of cursor is performed here using the cursor drawing means 916 at the same time two- 
dimensional location data are changed into the physical screen position-coordinate value of a display by 
the image system-of-coordinates transform-processing means 92. The change demand for actuation, the 
rotation and the parallel displacement actuation demand for actuation, and the attribute change request 
for actuation judge, and the directions fi'om the present operator start according to each demand with 
instruction distinction and an executive-operation means 93 in the change processing means 94 for 
actuation, the control means 96 for actuation, or the attribute modification processing means 98 for 
actuation by this screen position-coordinate value and the carbon button information on the two- 
dimensional input device fi-om the input-device control means 91, or a keyboard. 
[0007] If starting starts the change processing means 94 for actuation, the identification number of the 
actuation object passed fi-om instruction distinction and the executive operation means 94 will be 
recorded on the actuation object record means 95. 

[0008] Moreover, if starting starts the control means 96 for actuation, the two-dimensional location data 
of the input device passed fi:om instruction distinction and the executive operation means 93 will be first 
changed into the coordinate value in a three-dimension virtual space using a three-dimension system-of- 
coordinates location and the direction computation means 97. Next, fi-om the actuation object record 
means 95, the present actuation object identification number is read and the location and the direction 
computation means 91 1, 99, or 913 of the actuation object which the identification number shows are 
started. For example, in the view migration location direction coxmt means 99, when the actuation object 
identification number shows the body and it shows the view fimction for the body migration location 
direction count means 911, when the light source function is shown, the light source migration location 
direction count means 913 is started. With each migration location direction count means, based on the 
three-dimension coordinate data calculated with the actuation object identification number, and a three- 
dimension system-of-coordinates location and a direction computation means 97, new spatial position 
and direction for [ each ] actuation are calculated, and the location and direction data of each 
configuration and attribute record means 912, 910, or 914 of a body, a view, and the light source are 
updated. With the display generation means 915, all the objects that exist all over a three-dimension 
virtual space are drawn to a display based on configuration geometry data and attribute data from a body 
configuration and the attribute record means 912, a visual field configuration and an attribute record 
means 910, and a light source configuration and an attribute record means 913. 
[0009] Furthermore, if starting starts the attribute modification processing means 98 for actuation, the 
attribute value specified by [ which read the present actuation object identification number, was inputted 
by the actuation object record means 95 from the present attribute value and the present input unit 
control means 91 in each configuration and attribute record means 912, 910, or 914 of a body, a view, 
and the light source that the identification number was followed, and entered via instruction distinction 
and the executive-operation means 93 from it first ] an operator will exchange. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, three-dimension information processing system 
can express visually to an operator by the ability making an attribute required for actuation of a view 
function or a light source fimction into a three-dimension configuration so that clearly fi-om the above 
explanation, and the arbitration part of the configuration can be directly chosen and moved in a three- 
dimension virtual space. Moreover, since this actuation is followed and the effectiveness of each 
actuation function is displayed interactively. All over a three-dimension virtual space, the space position 
relation between the attribute of a view function or a light source function, an object, and these fiinctions 
can be intuitively grasped now, and as an operator operates lighting systems, such as vision equipments, 
such as video, and a lamp, daily in the real world, he can operate now a view function and a light source 
function easily and quickly in the location and the direction which he means. 

[0041] furthermore, since the configuration which visualized the attribute soon can be deformed and the 

effectiveness by attribute modification is also immediately confirmed by the eye even if it does not input 

with the numeric value or notation with which an operator cannot predict an attribute modification result 

easily even if it faces attribute modification of a view function or a light source function, the function in 

which it is alike as an intention of an operator can be made intuitively and easily. 

[0042] Thereby, an operator can obtain now easily the image scene and light source scene in the head to 

imagine. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, since it was hard to understand the area of 
influence, and spatial spatial location and direction which these functions exert on a three-dimension 
virtual space visually in actuation of the view by the space direct-control system of conventional view 
and light source function mentioned above, or a light source function, it was difficult to operate the 
configuration expressing a view or a light source function, and to obtain the image scene and the light 
source scene of hope. Moreover, in if it must carry out after specifying the target change with a menu 
etc., also when operating an object called the body and view function which exist all over the same 
three-dimension virtual space, and a light source function According to if it must carry out considering 
the combination of two-dimensional actuation, such as rotation of X and Y shaft orientations, and a 
parallel displacement, when carrying out space actuation of each set elephant, the problem of the 
actuation reference point of each set elephant configuration being decided by the system, and being 
unable to change it It was difficult for the spatial position and the direction which he regarded as easy to 
operate a body, and a view and a light source function. Furthermore, also when it is going to make the 
view and light source function which changes attributes, such as visual field area size and light source 
reinforcement, and he means Since the contents of modification had judged whether it was the right after 
changing attribute value with the numeric value and notation which an attribute modification result 
cannot predict easily and actually operating the view and the light source function after attribute 
modification, much time amoimt was needed for making a view and a light source function with the 
attribute which an operator imagines. 

[001 1] This invention expresses the attribute of a view and a light source function visually as a 3-D 
graphic in view of the above-mentioned technical problem. An operator chooses the arbitration part of 
this 3-D graphic. Carry out space actuation directly or Moreover, by making it possible to change that 
attribute value by deforming this three-dimension configuration soon all over a virtual space, following 
migration actuation and deformation actuation of the configuration of a view and a light source function, 
and drawing change of each functional effect immediately The interface for obtaining quickly and easily 
the image scene and Ught source scene which are imagined in an operator's head is offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the attribute modification direct-control structure of a system 
of the view and light source function in one example of this invention 

[Drawing 2] The example of an equipment configuration and the example of the display screen of a 
system in one example of this invention 

[Drawing 3] The example of an actuation screen in one example of this invention 

[Drawing 4] The example of an actuation screen of the visualization configuration of the view function 

in one example of this invention 

[Drawing 5] The example of an actuation screen of the visualization configuration of the light source 
function in one example of this invention 

[Drawing 6] The conventional example of an equipment configuration and the conventional example of 

the display screen in an example 

[Drawing 7] The example of an actuation screen of the view function in the conventional example 
[Drawing 8] The example of an actuation screen of the light source function in the conventional example 

[Drawing 9] The block diagram showing the system configuration of the conventional example 
[Description of Notations] 

1 Input Unit Control Means 

2 Three-Dimension System-of-Coordinates Location and Direction Modification Means 

3 The Cursor Advance Location Direction Count Means 

4 Cursor Configuration Location Record Means 

5 Instruction Distinction and Executive Operation Means 

6 Object Selected Position Computation Means 

7 Selection Condition Object Record Means 

8 Control Means for Actuation 

9 Object Preferential Segregation Processing Means 

10 Attribute Modification Processing Means for Actuation 

101 Attribute Deformation Processing Condition Record Means 

102 Cursor Display-Control Means 

1 1 Body Expression Control Means 

12 Body Attribute Record Means 

13 Body Configuration Location Record Means 

14 View Function Table Present Control Means 

15 View Functional Attribute Record Means 

16 View Functional Configuration Location Record Means 

17 Light Source Function Table Present Control Means 

18 Light Source Functional Attribute Record Means 

19 Light Source Functional Configuration Location Record Means 
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20 Display Generation Means 

21 The Three-Dimension Location Direction Input Unit 

22 Three-Dimension Zero Specification Part 

23 The Three-Dimension Location Direction Control Unit 

24 Keyboard 

25 Graphics Computer 

26 High-Resolution-Graphics Display 
2a The example of the display screen 
Two al Three-dimension cursor 
Two a2 Cube 

Two a3 Tetrahedron 

Two a4 View location configxiration 

Two a5 Light source kind location configuration 

Two a6 Sub drawing window 

Two a7 Maine drawing window 

Two a8 View field configuration 

Two a9 Light source field configuration 

3a The example of an actuation screen 

3b The example of an actuation screen 

Three bl Locus 

3c The example of an actuation screen 
3c 1 Locus 

30 The Three-Dimension Location Direction Input Unit 

31 Three-Dimension Cursor 

32 View Location Configuration 

33 View Field Configuration 

34 Light Source Kind Location Configuration 

35 Light Source Field Configuration 

36 Cube 

37 Tetrahedron 

38 Three Prism Objects 

310 Maine Drawing Window 

311 Sub Drawing Window 

Four al The three-dimension cursor actuation direction 
4c 1 The three-dimension cursor actuation direction 
42^(s) Fur flat surface 

42Q)v(s) Top-most vertices of a fur flat surface 

42fi)e(s) Ridgeline of a fur flat surface 

41 Three-Dimension Cursor 

43 Visual Field Field Attribute Configuration 

410 Maine Drawing Window 

411 Sub Drawing Window 

Five al Example of an actuation screen 

Sal a The direction of an attribute form status change form 

Five a2 Example of an actuation screen 

Five bl Example of an actuation screen 

5b la The direction of an attribute form status change form 

51 Three-Dimension Cursor 

62 Two-dimensional Input Unit 

63 Keyboard 

64 Operator 
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65 Display Screen 

66 Two-dimensional Cursor 

67 Menu Area 

68 Body Operator Guidance Menu 

69 View Operator Guidance Menu 

610 Example of Light Source Operator Guidance Menu 

611 Hierarchical Menu Field 

71 Display Screen 

72 Maine Drawing Window 

73 Configuration Expressing View Function 

74 Sub Drawing Window 

75 Example of Menu Item 
8a Actuation screen 
Eight al Display screen 
Eight a2 Drawing window 

Eight a3 Configuration expressing the parallel light source 
Eight al 1 Hierarchical menu field 
8b Actuation screen 

Eight bl Configuration expressing the point light source 
8c The actuation screen of a spot light source function 
8c 1 Configuration expressing the spot light source 

91 Input Unit Control Means 

92 Screen System-of-Coordinates Transform-Processing Means 

93 Instruction Distinction and Executive Operation Means 

94 Change Processing Means for Actuation 

95 Actuation Object Record Means 

96 Control Means for Actuation 

97 Three-Dimension System-of-Coordinates Location and Direction Computation Means 

98 Attribute Modification Processing Means for Actuation 

99 The View Migration Location Direction Count Means 

910 View Configuration and Attribute Record Means 

91 1 The Body Migration Location Direction Count Means 

912 Body Configuration and Attribute Record Means 

913 The Light Source Migration Location Direction Count Means 

914 Light Source Configuration and Attribute Record Means 

915 Display Generation Means 

916 Cursor Drawing Means 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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* NOTICES * 

Japan Patent 0££ice is not responsible for any 
damages caused by the use o£ this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, the example of this invention is explained, referring to a drawing. The block 
diagram in which drawing 1 shows the configuration of the example of this invention, the example [ in / 
in drawing 2 / the example of this invention ] of a component and the typical example of the display 
screen, the detailed example [ in / in drawing 3 / the example of this invention ] of an actuation screen, 
drawing 4 , and drawing 5 show the example of a modification actuation screen of the attribute value of 
the view function in the example of this invention, and a light source function. 

[0023] By drawing 2 (a), an operator 27 has and moves the three-dimension location direction input unit 
21 of the three-dimension location direction control unit 23 to a hand, and the place which is performing 
directions of operation to the system in this example is shown. The typical display screen in a display 26 
is shown in 2a of drawing 2 (b). A three-dimension location and a direction are measured with the three- 
dimension location direction control device 23 from the three-dimension zero specification part 22, the 
location in the real space of the three-dimension location direction input unit 21, and the relation of a 
direction, a graphics computer 25 changes into the location and the direction data in the logical three- 
dimension virtual space system of coordinates which deal with this data within the computer, and the 
three-dimension cursor two al in screen 2a of a display 26 follows and moves to a motion of the three- 
dimension location direction input unit 21. The tip of the three-dimension cursor two al describes either 
of the objects, such as the light source kind location configuration two a5 which visualized the view 
location configuration two a4 which visualized the body two a2 in the three-dimension virtual space 
which wishes actuation of an operator, and the spatial position of two a3 or a view function, or the class 
and spatial position of a light source function. If selection directions are taken out from keyboard 24 
grade, the object will be chosen, and with three-dimension cursor, a motion of the three-dimension 
location direction input unit 21 is followed, and it moves all over a virtual space. 
[0024] The view function shown in screen 2a is expressed by the translucent view field configuration 
two a8 which shows the scope of the view function fixed to the front location of the view location 
configuration two a4 and this configuration. Moreover, the light source function shown in this screen 2a 
is expressed by the light source field configuration two a9 of the translucent cone form which shows the 
scope of the light source function fixed to the front location of the light source kind location 
configuration two a5 and this configuration. As for each of these configurations, a color and a 
configuration change with views, such as field-of-view depth, a light source kind, and light source 
reinforcement, or the attribute value of a light source function whenever [ angle-of- visibility ]. 
[0025] If the view location configuration two a4 in screen 2a and the light source kind location 
configuration two a5 choose, the view field configuration two a8 and the Ught source field configuration 
two a9 also hold connection physical relationship with the view location configuration two a4 or the 
light source kind location configuration two a5, and move in a three-dimension virtual space, and the 
effectiveness of each function which matched the spatial physical relationship of these configurations 
will be displayed on each window in screen 2a by real time. 

[0026] When the view location configuration two a4 is moved, the scene within the view field 
configuration two a8 is displayed all over the sub drawing window two a6 as if the operator was looking 
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from the view location configuration two a4. When the light source kind location configuration two a5 is 
moved, the scene by which the object within the light source field configuration two a9 was seasoned 
with the light source property is displayed directly on the Maine drawing window two a? and the sub 
drawing window two a6. the same — a three dimension a virtual space — inside - existing — a body — 
two — a — two — two ~ a — three ~ a view — a location — a configuration ~ two — a — four the Hght 
source ~ a seed - a location - a configuration ~ two ~ a - five - a menu -- etc. ~ depending - 
actuation - an object -- a change -- directions -- nothing -- a three dimension - cursor - two - a - one - 
- always - it can choose — space — inside - migration - rotation - actuation — ** - saying - being the 
same — an approach — controlling — things — being possible . 

[0027] Drawing 3 shows the relation between a screen display in this example when operating the view 
fimction and the Ught source fimction, and a three-dimension locator. In order that drawing 3 (a) might 
operate the three-dimension location direction input unit 30, might move the three-dimension cursor 31 
in a virtual space, might choose the view location configuration 32 and might look at only bodies 36 and 
37 among bodies 36, 37, and 38, it just arranged the view field configiu-ation 33 in the location and the 
direction which is made to move the view location configuration 32 and is shown in the screen of 3 (a). 
In order to make drawing 3 (b) fix in the location and direction which showed the view fimction all over 
the screen of 3 (a) and then to operate a light source fimction After issuing the separation directions with 
the view location configuration 32 and the three-dimension cursor 31 first, the three-dimension location 
direction input unit 30 is operated like an arrow head three bl, the three-dimension cursor 31 is moved 
to the location of the screen of 3 (b), and the place which chose the light source kind location 
configuration 34 is shown. Drawing 3 (c) carries out migration actuation of the three-dimension location 
direction input unit 30 like an arrow head 3c 1, and it just moved the light source kind location 
configuration 34 so that the spot light source might irradiate this side from back toward the display 
screen of a body 38. At this time, the effectiveness of the spot light source fimction in which it followed 
in the spatial location and direction of in the virtual space of the light soiu^ce kind location configuration 
34 and the light source field configuration 35 is displayed on the sub drawing window 311 which shows 
the scene seen from the Maine drawing window 310 and the view location configuration. What is 
necessary is again, to carry out separation assignment of the connection of the light source kind location 
configuration 34 and the three-dimension cursor 31 and just to carry out the selection directions of the 
part of hope of the view location configuration 32 to operate a view fimction. 

[0028] Modification actuation of a fimctional attribute is described using drawing 4 and drawing 5 . By 
drawing 4 , by making the configuration expressing the attribute value of a view fimction deform 
directly all over a screen shows the example of actuation in the case of changing the value. Top-most- 
vertices 42fpv of base (fiir flat surface) 42 fp of the tetrahedron of the view field configuration 42 is 
chosen with the three-dimension cursor 41 among the screen of 4 (a), and if it pulls up to slanting above 
one so that an arrow head four al may show, as shown in the screen of 4 (b), a fur flat surface will hold 
the aspect ratio, and will become large. It is displayed, as the attribute value of a view fimction is 
changed automatically, the scene in the sub drawing window 41 1 which displayed the scene within this 
configuration is also followed at deforaiation and it is shown in the screen of 4 (b) corresponding to 
deformation of this view field configuration. In 4 (c), as ridgeline 42fpe of fiir flat-surface 42fy is fiirther 
chosen with the three-dimension cursor 41 and it is shown in an arrow head 4c 1, the condition of having 
pulled in the longitudinal direction is shown, in this case, the aspect ratio of a view field changes and the 
sub drawing window 411 serves as a wide display. Thus, the attribute which should be changed is 
judged by the system, the permissive conditions of the attribute which can be changed are followed, and 
the contents of deformation are determined and processed by the part of the configuration in which 
selection directions were done by the operator. 

[0029] By drawing 5 , by making the configuration expressing the attribute value of a light source 
fimction deform directly all over a screen shows the example of actuation in the case of changing the 
value. The example of actuation when the example of actuation when five al of 5 (a) and five a2 have 
changed the attribute of the parallel light source, five bl of 5 (b), and five b2 have changed the attribute 
of the point light source, 5c 1 of 5 (c), and 5c2 are the examples of actuation when having changed the 



http://www4.ipdl.jpo.go.jp/cgi-bm/tran_web_cgi_ejje 



5/21/04 



Page 3 of 7 



attribute of the spot light source. If it pulls in the direction which in the case of the parallel light source 
the configuration 52 which showed the direction of parallel light is chosen with the three-dimension 
cursor 51 as Screen five al shows, and is shown by arrow-head 5a la, synchronizing with deformation of 
elongation and this configuration, the parallel luminous intensity in a screen will also change [ a 
configuration ] like 52 in Screen five a2. Screen five a2 shows tiie condition that the umbra by which 
light is not irradiated is small thinly by the increment in the reinforcement of the parallel light source. If 
it is made to move in the direction which in the case of the point light source the globular form fi-ont 
face 53 which shows the scope of the point light source is chosen with the three-dimension cursor 51 as 
Screen five bl shows, and is shown by arrow-head 5bla, the radius of a ball will become small like 53 
in Screen five b2, this form status change form will be followed, the reinforcement of the point light 
source in a screen will fall, and the field where the point Ught source is irradiated as shown in 53 will 
become small. The example same [ of the point light source ] also in the spot light source is indicated to 
be Screen 5c 1 to 5c2. 

[0030] Next, the configuration and actuation of this example are explained, referring to drawing 1 . In 
drawing 1 , each block shows a processing means and a line and an arrow head show the flow of data or 
a signal. First, a configuration is described. The input unit control means as which one inputs the space 
information and carbon button information from the three-dimension location direction control device or 
a keyboard among drawing. The three-dimension system-of-coordinates location and a direction 
modification means to change into the spatial position and direction value of the three-dimension virtual 
space system of coordinates which deal with 2 by the system based on the data fi-om the three-dimension 
location direction control device, 3 calculates the new migration location of three-dimension cursor 
based on the data fi"om a three-dimension system-of-coordinates location and the direction modification 
means 2. A cursor advance location direction count means to update the old data, and 4 record the 
configuration of three-dimension cursor, or The cursor configuration location record means which 
carries out updating record of the data fi^om the cursor advance location direction count means. 
Instruction distinction and an executive operation means for 5 to distinguish the instruction of the 
object-choice directions fi"om an operator, object-choice discharge directions, etc. with relation with an 
input unit control means, and to perform a suitable processing means, 6 based on the data fi'om 
configuration location record means 13, 16, and 19 of each object by which the location data of the 
cursor configuration location record means 4 or each set elephant configuration are recorded by the 
demand fi"om the cursor advance location direction count means 3 The number according to each set 
elephant well informed person which performs contact count with three-dimension cursor and each 
object, and contacts three-dimension cursor. Furthermore, the contact part identification number which 
shows exact contact parts, such as a ridgeline in this object configuration and top-most vertices, is 
extracted. The object selected position computation means sent to a selection condition object record 
means with the spatial position data of the three-dimension cursor at the time of contact, A selection 
condition object record means by which 7 records the spatial position data of the actuation condition and 
selection object identification number of an object with three-dimension cursor, a contact part 
identification number, or the three-dimension cursor at the time of contact based on the data fi*om the 
object selected position computation means 6, 8 distinguishes the actuation condition of an object with 
three-dimension cursor based on the data fi-om the selection condition object record means 7 in response 
to the object-choice demand fi:'om instruction distinction and the executive operation means 5, or an 
object-choice discharge demand. The control means for actuation which controls the processing which 
follows this actuation condition, and moves and arranges the candidate for contact while recording that 
result on the selection condition object record means 7, and the processing which changes the attribute 
of an object, 9 by the demand firom the control means 8 for actuation based on the data fi-om the cursor 
configuration location record means 4 or the configuration location record means 13, 16, and 19 of each 
object An object preferential segregation processing means to perform processing which is made to 
move a selection object all over a three-dimension virtual space, or separates and arranges the object 
under three-dimension cursor and selection, 10 refers to the attribute changing condition currently 
recorded on the attribute deformation processing condition record means 101 by the demand fi'om the 
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control means for actuation based on the data from the selection condition object record means 7 and the 
cursor configuration location record means 4. An attribute modification processing means for actuation 
to start the expression control means 1 1, 14, and 17 which create the data for changing the attribute of an 
object and actually change the attribute and configuration according to each set elephant, An attribute 
deformation processing condition record means by which, as for 101, the constraint of the modification 
tolerance of the attribute, the location, a direction which can change a configuration, etc., etc. is recorded 
according to each set elephant fi-om relation with the attribute modification processing means 10 for 
actuation, A cursor display-control means to control migration and a display of the three-dimension 
cursor with which 102 is restrained by the deformation direction and location of the configuration at the 
time of the target attribute modification with relation with the attribute modification processing means 
10 for actuation, The contents of deformation of the configuration which 1 1 updated the configuration 
data of the target body with relation with the attribute modification processing means 10 for actuation, 
and was changed if needed are followed. Change objective attribute value data or The body expression 
control means which transmits data required in order to draw a body to the display generation means 20, 
A body attribute record means by which 12 carries out updating record of the attribute value, such as a 
color of each body, and a feeUng of the quality of the material, with relation with the body expression 
control means 1 1, A body configuration location record means by which 13 carries out updating record 
of objective configuration data and spatial position data with the relation between the object selected 
position computation means 6, the object preferential segregation processing means 9, or the body 
expression control means 11, The contents of deformation of the configuration which 14 updated the 
configuration data of a view function with relation with the attribute modification processing means 10 
for actuation, and was changed if needed are followed. Change the attribute value of a view fimction or 
The view function table present control means which transmits information, such as configuration data 
of a view fimction, and attribute value, to the display generation means 20, A view fimctional attribute 
record means by which 15 carries out updating record of the attribute value of whenever [ angle-of- 
visibility ], a visual field field, etc. with relation with the view fimction table present control means 14, 
The view functional configuration location record means which carries out updating record of the 
configuration data as which 16 expresses a view fimction with the relation between the object selected 
position computation means 6, the object preferential segregation processing means 9, or the view 
fimction table present control means 14, or the spatial position data, The contents of deformation of the 
configuration which 17 updated the configuration data of a light source fimction with relation with the 
attribute modification processing means 10 for actuation, and was changed if needed are followed. 
Change the attribute value of a light source fimction, or The light source fimction table present control 
means which transmits information, such as configuration data of a light source fimction, and attribute 
value, to the display generation means 20, A light source fimctional attribute record means by which 18 
records attribute value, such as the self-luminous color and light source reinforcement, with relation with 
the light source fimction table present control means 17, A light source functional configuration location 
record means to record the configuration data as which 19 expresses a light source function with the 
relation between the object selected position computation means 6, the object preferential segregation 
processing means 9, or the Ught source fimction table present control means 17, and spatial position 
data, 20 is a display generation means to draw to a display all the objects that performed view count and 
light source count based on the data from the body expression control means 8, the view fimction table 
present control means 12, the light source fimction table present control means 16, and the cursor 
display-control means 4, and include three-dimension cursor. Next, the actuation during each 
configuration is described. An operator does selection migration of the object with a three-dimension 
location and direction data required in order to move three-dimension cursor by operating input devices, 
such as the three-dimension location direction input device and a keyboard, and three-dimension cursor, 
or inputs the directions separated and arranged. The input-device control means 1 reads in an input 
device the three-dimension location and direction data which the operator inputted, and various 
directions information, and a three-dimension location and direction data are passed to a three- 
dimension system-of-coordinates location and the direction modification means 2, and it passes 
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directions information to instruction distinction and the executive operation means 5. 
[0031] With a three-dimension system-of-coordinates location and the direction modification means 2, 
the three-dimension location and direction data fi-om the three-dimension location direction input device 
are changed into the logical three-dimension virtual space coordinate value currently dealt with by the 
system of this example. With the cursor advance location direction count means 3, while calculating the 
spatial position of new three-dimension cursor based on the location and direction data changed with the 
three-dimension system-of-coordinates location and the direction modification means 2, the location 
data of the three-dimension cursor currently recorded by the cursor configuration location record means 
4 are updated. The cursor advance location direction count means 3 starts the object selected position 
computation means 6 next. With the object selected position computation means 6, the configuration 
location data of all the objects in [ the configuration location record means 13, 16 and 19 of each object 
to ] a three-dimension virtual space are read for the present spatial position data of three-dimension 
cursor fi-om the cursor configuration location record means 4, and contact count with three-dimension 
cursor and all objects is performed. The spatial position data of the existence of contact, a contact object 
identification number, the part identification number for contact that showed the contact part of a still 
more exact three-dimension cursor and object, and the three-dimension cursor at the time of contact are 
recorded on the selection condition object record means 7 as a result of this count. The three-dimension 
cursor location data at the time of this contact are used when calculating deformation fi-om the 
movement magnitude of cursor, in case the configuration of an object is made to deform and that 
attribute is changed. 

[0032] In the control means 8 for actuation, if the selection directions with the three-dimension cursor 
fi"om instruction distinction and the executive operation means 5 and an object and selection discharge 
directions are received, the actuation condition of an object with decision and the three-dimension cursor 
of the existence of a contact object will be judged based on the information fi-om the selection condition 
object record means 7, and this information will be recorded on it at the selection condition object record 
means 7. Furthermore, a selection demand or a selection discharge demand is published with an object 
identification number based on this information to an object preferential segregation processing means 9 
to perform processing which moves and arranges an object, or an attribute modification processing 
means 10 for actuation to perform processing which changes the attribute of an object firom that 
configuration is started. 

[0033] With the object preferential segregation processing means 9, the demand and assignment object 
identification number data which are outputted fi-om the control means 8 for actuation are followed. In 
order to move the assignment object holding the physical relationship of three-dimension cursor and an 
assignment object or to separate and arrange three-dimension cursor and an assignment object The 
configuration location data of the object specified in the location data of three-dimension cursor out of 
each configuration location record means 13, 16, or 19 are read fi-om the cursor configuration location 
record means 4, and after performing three-dimension geometry count, the configuration location data of 
an assignment object are updated. 

[0034] With the attribute modification processing means 10 for actuation, the attribute change request 
fi'om the control means 8 for actuation starts. The contact object identification nimiber and contact part 
identification number which are recorded on the selection object record means 7, and the three- 
dimension cursor spatial position data at the time of contact, Furthermore, deformation movement 
magnitude and the direction of [ for making the configuration which visualized the attribute value of 
each object deform based on the tolerance and the constraint of attribute modification which are 
recorded on the attribute deformation art record means 101 ] are calculated, each expression processing 
means 1 1, 14, and 17 are started, and the attribute configuration of an object is made to change. It can 
come, simultaneously the cursor display-control means 102 is made to control delivery, and the motion 
and display of three-dimension cursor at the time of attribute modification for the deformation 
movement magnitude and direction data for which it calculated and asked, a base [ amount / by the 
difference of the three-dimension cursor-location data at the time of the object contact to which the 
deformation movement magnitude and the direction of the attribute configuration searched for by this 
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count is recorded on the selection condition object record means 7, and the location data of three- 
dimension cursor which read from a cursor configuration location record means 4 after attribute 
modification actuation assignment decision / relative ] carrying out - the tolerance and the constraint 
data of attribute modification ~ since - it is asked. 

[0035] In the body expression control means 1 1, by the demand from the expression attribute 
modification processmg means 10 for actuation, the body configuration data in the body configuration 
location record means 13 are updated, and the attribute value of the assignment body in the body 
attribute record means 12 is updated according to these contents of configuration modification. 
Moreover, by the demand from the display generation means 20, configuration data required in order to 
display each body, location data, and attribute data are read from a body configuration and the location 
record means 13, or a body configuration and a location record means 12, and the display generation 
means 20 is passed. 

[0036] In the view fimction table present control means 14, by the demand from the expression attribute 
modification processing means 10 for actuation, the configuration data of the view function in the view 
functional configuration location record means 16 are updated, and the attribute value in the view 
functional attribute record means 1 5 is updated according to the contents of updating of this 
configuration. Moreover, the view functional attribute data from the view functional attribute record 
means 15 required in order to perform a display and view computation of a view functional 
configuration, and the configuration location data from the view functional configuration location record 
means 16 are passed to the display generation means 20 by the demand from the display generation 
means 20. 

[0037] In the light source function table present control means 17, by the demand from the expression 
attribute modification processing means 10 for actuation, the configuration data of the light source 
function in the light source functional configuration location record means 13 are updated, and the 
attribute of the assignment light source kind in the light source functional attribute record means 18 is 
updated according to the contents of updating of this configuration. Moreover, the light source 
functional attribute data from the light source functional attribute record means 18 required in order to 
perform a display and light source computation of a light source functional configuration, and the 
configuration location data from the Ught source functional configuration location record means 19 are 
passed to the display generation means 20 by the demand from the display generation means 20. 
[0038] With the display generation means 20, view count and light source computation are performed 
based on the various data from the cursor expression control means 102, the body expression control 
means 1 1, the view function table present control means 14, and the light source function table present 
control means 17, and all objects including three-dimension cursor are drawn to a display. 
[0039] while the space direct-control system of a view and a light source function can show an operator 
the attribute of a view function or a light source function in a three-dimension configuration visually 
above according to this example, the arbitration part of a view or the configuration of a light source 
function is refer to as choose directly and move in a virtual space like actuation of a body — it is easy 
and the actuation which carried out 1 practice, and, moreover, the object of arbitration can choose 
without the change assignment for actuation at any time. Moreover, each functional effect corresponding 
to space actuation of a view ftmctional configuration or a light source functional configuration also 
becomes possible [ displaying on real time ]. Furthermore, the attribute value can be changed by 
inputting neither a numeric value nor a notation from a menu etc., but deforming directly the 
configuration which visualized the attribute of a view function or a light source function in a three- 
dimension virtual space. By these functions, compared with the three-dimension information processing 
system which supported actuation of the conventional view function or a light source function, an 
operator can grasp now intuitively the contents of an attribute of a view function all over a three- 
dimension virtual space, or a Ught source function, and the space position relation between a function 
and an object, and can operate each function now easily and quickly in the location and the direction 
which he means. Moreover, since an operator can change attribute value visually by deforming soon the 
configuration which the attribute visualized, without changing attribute value with the numeric value 
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and notation which cannot predict an attribute modification result easily, attribute modification of an 
intuitive and easy fimction of him is attained. 



[Translation done.] 
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